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Forthcoming Events. 


MARCH 23 
Institution of Production Engineers :—General meeting at 
83, Pall Mall, S.W.1. R. H. Hutchinson will introduce a 
debat> on ‘“ Plant Maintenance,” including the general 
maintenance of machine tools. 


MARCH 24. 
Newcastle and District Branch :—Ordinary meeting at pe 


Cupola Practice, Paper by 

East Midlands Branch i— Ordinary meeting at Leicester. 

Malleable Iron,’’ Paper by urren. 
— —Annual business meeting. Also Problem 
Night.” 
MARCH 27. 
Sheffield Metallurgical Association :—Ordinary meeting at 


Sheffield. ‘“ Melting Steel by High Frequency Currents,” 
Paper by W. 8S. Gifford and D. F. Campbell, M.A. 


MARCH 

Institute of Metals (Sheffield Local Section) :—Ordinary meet- 
ing at the U niversity, Sheffield. Paper by W. H. Hatfield, 
D.Met., cn “ Non-ferrous Metals in Relation to Ferrous 
Metallurgy.” 


The Burden of Taxation. 


We are all agreed that the heavy burden at 
present imposed by rates and taxes on the com- 
munity in general and industry in particular is 
very much to be deplored, but the question of its 
distribution as distinct from its amount has 
recently been raised by the Chancellor of the Ex- 
chequer in connection with the suggestion that 
some part of the burden should be shifted from 
the rates to the taxes. 

There are three principal sources of revenue— 
direct taxation covering income-tax, super-tax, 
and death duties; indirect taxation on com- 
modities or luxuries; and the aggregate of local 
taxation through the rates. The first of these is 
commonly felt by industrialists and others to be 
reasonably efficient and equitable, for it is 
definitely proportional to a man’s financial health 
and graduated more or less according to his ability 
to pay. Criticism is aimed at its bulk rather 
than at its fairness, and it is not commonly held 
to react prejudicially upon industry, as the tax 
paid only enters into price through the factor of 
profit. Neither from the point ‘of view of the 
heavy industries is indirect taxation on drink, 
tea, sugar, etc., open to serious objection. 

But the same cannot be said of the rates. They 
fall directly and unfavourably wpon industry; 
they are not merely heavy, but highly inequitable. 
Levied not upon profits but upon an assessment 
proportionate to rent, they enter directly into the 
cost of production, hamper our export trade, and 
represent a charge that falls most heavily upon 
businesses in low water. Their rise may be strik- 
ingly illustrated by a single group of figures for 
pig iron. In a given case, in June, 1914, the 
rates represented 0.9 per cent. of the selling price, 
being 6.5d. on 60s. per ton. In June, 1927, they 
had risen to 2s. 4.3d. on a selling price of 70s. 
per ton in the case of old plant, that is, 3.37 per 
cent., and 2s. 1.7d. in the case of modern plant, 
that is, 3.0€ per cent. 

Most important of all, this increase is largely 
due to the heavy burden of unemployment upon 
poor relief, naturally at its worst in districts where 
industry is most depressed. So that a vicious 
circle is set up—unemployment, much relief, high 


rates, poor markets, depressed industries, more 
unemployment. 
Clearly, then, from the industrial point of view, 


there is a good deal to be said for the transference 


of some part at least of this burden to the national 
machinery, which is preferable in so far as it is 
more equitable in its distribution. But too great 
a transfer would not be good for the business com- 
munity. The foundry trade suffers more than any 
other from the competition of the small man who 
does not know his costs. He is often a marginal 
producer, doing well when trade is good, but an 
active source of harm to the whole industry when 
trade is bad, until he is finally drawn into the 
bankruptey courts. Anything like the élimination 
of local rates would encourage men of this type 
to enter the trade, since it would cut down running 
expenses and thus enable cost of production and 
prices to be cut still further. The ability to pay 
rates does presuppose a measure of stability in a 
firm, so that rates act as a buffer between the 
stable, well-organised firm and the would-be 
marginal producer. This is a point that business 
men should watch. Nor should they allow the 
question of distribution between rates and taxes 
to become a successful red herring and blind them 
to the vital need for an all-round reduction of 
expenditure, both national and local. 


A New Angle for Research. 


The researches which we propose to outline are 
new from most angles, but the line taken was 
indicated many years ago by Professor Arnold 
when he detailed his work on ‘ The Migration of 
Elements in Steel.’’ It appears from the last issue 
of ‘Revue de Metallurgie’’ to reach England 
that M. Joseph Laissus has been experimenting 
with the case-hardening of steel by elements other 
than carbon. He tried zirconium, titanium, vana- 
dium, boron, chromium, molybdenum, tungsten, 
cobalt, tantalum and uranium, but it was with this 
last-named element that a maximum of success 
was reached. He used as a base an ordinary 0.15 
case-hardening steel, and for the cementing 
material a ferro-uranium alloy containing 35.27 
per cent. uranium, and 4.29 per cent. carbon. 
This, of course, was used in a finely powdered con- 
dition so as to make intimate contact with the 
steel. The specimens were fired at temperatures 
ranging from 800 to 1,100 deg. C. for periods 
between 2} and 10 hours. 

His general conclusions are: —(1) The cementa- 
tion of ferrous materials by uranium is charac- 
terised by the formation of a eutectic similar from 
a structural point of view to cementite as formed 
by carbon penetration; (2) cementation by 
uranium induces the following properties :—(«) 
Great hardness in the cemented state but especi- 
ally in the quenched condition; (b) after polishing 
a brilliant surface is given which is only tarnish- 
able with difficulty; and (c) a slowing up of corro- 
sion under the influence of nitric acid. 

We have not bothered to ascertain the price of 
ferro-uranium as it can never be more than a 
nominal charge, and will probably be less than 
the fuel bill for its incorporation. What we wish 
to emphasise is that this line of research is 
interesting in the direction of supplying industry 
with material of standard quality but modified 
on its surface to allow of its extended application 
without the drastic modification of the entire com- 
position, usually by the incorporation of expen- 
sive alloys. Moreover, it widens and cheapens 
the field of me tallurgical research of a non- 
academic character by eliminating much of the 
costly preparation, melting and working up of 
special alloys. t may (of course, it is too early 
yet to be definite) place American blackheart 
malleable iron in a condition suitable for obtaining 
a surface equal to that occupied by white iron, 
though possibly the presence of temper carbon near 
the surface may still act adversely. 
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Practical Experience of Firi 
Refractory Materials with Oil. 


An interesting Paper bearing the above title was 
presented at the February meeting of the Ceramic 
Society at the North Staffordshire Technical Col- 
lege, Stoke-on-Trent, by Mr. Frank West. It was 
illustrated by lantern slides, and was preceded by 
a cinematograph representation of the manufac- 
turing processes, 

Mr. West stated that though oil-firing was not 
now in use—being too costly under existing cir- 
cumstances—it was found very useful in 1926 for 
some time, and it might prove of value again if 
similar difficulties should arise. At the Friden 
works of the Derbyshire Silica Firebrick Com- 
pany, Limited, near Buxton, silica refractories 
were made from silica sand mixed with a clay 
bond. The squares and blocks produced were 
used for constructing combustion chambers of 
furnaces, gas retorts, coke ovens, etc., where 
working temperatures of 1,200 to 1,500 deg. C. 
were required. 

Two types of kilns were used at Friden, semi- 
continuous down-draft kilns (in benches or ranges 
of 6 to 17 kilns), and down-draft beehive kilns. 
The starting kiln of the semi-continuous kilns had 
to start from cold, but the remaining kilns were 
partially heated (to about 800 deg. C.) by the 
forward heat from the previous kiln before the 
real firing began. These were fired from the top, 
induced draft being used in most kilns. 

Liquid firing was tried first in 1919, but the 
results were unsatisfactery, though useful data 
were yielded. Steam injectors were used to carry 
liquid tar into the kilns, but the heat got up too 
rapidly, and the ware was all cracked. Oil was 
tried for firing the boiler, but it was much too 
expensive, and several other substitutes for coal 
were tried. A mixture of coke breeze and tar, 
used in the same way as coal, proved quite effec- 
tive, and actually cheaper than the high-priced 
coal, until the increased demand for tar made 
it too costly. 

Mr. West decided in 1926 to try oil again for 
firing, using coal only for the starting kiln. This 
proved very satisfactory, and the method was used 
extensively until oil became difficult to obtain. 
Other experiments were made after the coal dis- 
pute ended, the chief object being to overcome 
the difficulties of heating up the starting kilns 
from cold, so that oil-firing might be resorted to 
whenever needed without serious delay. From 
the results of these recent experiences at Friden 
works, they would in future practice place another 
(a third) type of burner at the ends of each kiln 
after the starting kiln, and accelerate with the 
previous (second) type of jets on the top as the 
temperature 
burner designed by the Incandescent Heat Com- 
pany, Limited, which had been used by a firm in 
Hanley. 

Oil-firing of Beehive Kilns.—These kilns had a 
diameter of 12 ft. 6 in., and were 12 ft. high 
inside. Each kiln had 11 furnaces. The fire- 
mouths were built in, leaving only small spaces— 
the size of which could be regulated—for the 
admission of air. Burners of the third type were 
placed in each furnace. The oil consumption for 
the first and second burns was 15} tons and 11.69 
tons respectively. For the second burn, three 
burners were placed at equal distances apart, 
another burner being put on after 26 hours. 
Between the 38th and 46th hours five burners were 
working, and for the rest of the burn seven 
burners were in action. Comparative results with 
coal and oil burning are shown in Tables I and IT. 

Oil-firing in Semi-continuous Kilns.—In a start- 
ing kiln, a burner of the third type was fitted to 
each of its four furnaces, and a similar burner 
was placed at each end of the kiln. A combus- 
tion chamber about 18 in. wide was made, 
bounded by the kiln walls and bags, and in the 
middle of the chamber a dividing wall was built 
so as to deflect the flame on to the setting. The 
two end burners were started and maintained in 
operation for 45 hours, and were then moved to 
the two end fire-mouths until the finish of the burn. 
The total fuel consumption was 3.7 tons. Com- 

arative results with coal and oil are given in 

ables I and II. The arrangement of the burners 


increased. The third type was a 
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was highly satisfactory, 
easy to control. 

The cost of labour with oil-firing is about the 
same as with coal, on the proportion of kilns 
under survey. If all the kilns were oil-fired, it 
would probably show in favour of oil. Compara- 
tive details concerning wear and tear of kilns are 
not available, but judging from appearance, oil- 
firing very probably would show better than coal 
in this respect. The extra cost of steam for oil 
burners is not reckoned in, but it would certainly 
neutralise some of the advantages of oil-firing. 

With the semi-continuous kilns, when burning 
to an average temperature of 1,500 deg. C., the 
results show that 644 Ibs. of crude oil are equivalent 
to 1,093 Ibs. of good coal per 1,000 squares (3-in. 
equivalents), or oil is equivalent to coal at 
£2 10s. 5d. per ton, with the labour and other 
conditions about the same for both. 

It may be stated that oil can be used satisfac- 
torily for firing when coal is at a prohibitive 
price or is difficult to get, and it will certainly 
serve as a standby in the Friden works if suc 
conditions should arise again. 

It should be mentioned that for the sake of 
comparison the results given are taken up to the 
desired temperature, but fuel used for soaking 
is left out, as this varies according to require- 
ments. 

Analyses, etc., of two samples each of the coal 
and oil (No. 2 in brackets) used are as follow: — 

Coal: Prorimate Analyses.—Moisture, 5.55 
per cent, (6.16); volatiles, 34.61 per cent. (33.83); 
fixed carbon, 52.89 per cent. (54.23); ash, 6.95 per 
cent. (5.78). Ultimate Analysis.—Carbon, 74.38 
per cent. (75.57); hydrogen, 4.85 per cent. (4.77); 
sulphur, 3.05 per cent. (2.45); nitrogen, 0.92 per 
cent. (1.08); ash, 7.36 per cent. (6.16); oxygen by 
difference, 9.44 per cent. (9.97); calorific value, 
determined, 13,700 B.T.U. per lb. (13,700). 

Oil: Anglo-Persian Fuel.—Specifie gravity at 
60 deg. Fah., 895/900; flash point, not less than 
150 deg. Fah.; viscosity (Redwood 1) at 100 deg. 
Fah., not more than 100 seconds; at 70 deg. Fah., 
not more than 300 seconds: sulphur, 1.5 per 
cent.; hard asphalt, 1.8 per cent.; ash, 0.02 per 
cent.; water and sediment, 0.75 per cent. Chemi- 
cal Analysis.—Carbon, 85.00 per cent.: hydrogen, 
10.9 per cent.; oxygen by difference (sic) 0.1 per 
cent.: calorific value, 19,400 B.T.U. 


and the burners were 


TABLE I.— Results of Burning Silica Goods in Different 
Types of Kilns with Coal and Oil at the Friden 
Works of the Derbyshire Silica Pirebrick Company, 
Limited. 


| Total 


Coal used | Oil used G d 
Descrip- | capacity | per 1,000 | per 1,000 tn te 
tion of | 3-in. equi- | 3-in. equi- | 3-in. equi- Pn a4 
kiln. valents. | valents. | valents. ~~ 
ce. q. Ibs.} q. Ibs. 
Series of | 36,050 9 3 1 7.5 
6 semi- (1,093 Ibs.) 
continuous 3 323/ 3 3 8 6.0 
kilns. (428 Ibs.) 
5 3 0 5.6 
(644 Ibs.) 
Beehives.| 25,760 | 16 0 22 3.8 
(1,814 Ibs.) 
9 09 2.25 
(1,017 Ibs.) 


Taste II.—Cost of Fuel per 1,000 Squares 3-in. 


Equivalents. 

Des- | Total weight | C rh 
cription Total cost.| 1,000 
of fuel. perton|*°'** ©°8 

toqis. |2 s. d. £ 8s. d. 

Series of 1712 0] 25 |22 0 0 012 2 

6semi- f7 2 2] 25 |818 1 1183 
continuous|59 1617 2) 85 |29 4 5 

kilns. 10 8 0} 85 /|44 4 0 1 4 6 
Beehives. |Coal 20 17 0} 25 |26 1 0 1 0 3 

Oil 1114 O| 85 |49 14 6 118 7 


All work is expressed in the number of equiva- 
lent 9-in, x 4}-in. x 3-in. bricks. Comparative 
results are given on the same type of kilns at 
similar temperatures. The average temperature 
to which the goods are burnt is 1,500 deg. C. 
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Random Shots. 


Once upon a time it was the poets who hailed 
the spring, joyously celebrating the skipping of 
young lambs in the fields (ugly little beggars ') 
and the rising of the sap in the trees (which 
always sounded a sticky business to me!). To-day 
its coming is celebrated in other ways and by 
other folk—and notably by the sportsmen of the 
community. After a period of doubtful activity, 
immersed in seas of mud and clouds of fog, the 
sporting publicity is emerging into the promised 
land of light Saturday afternoons and reasonably 
firm ground—although, knowing that our delight- 
ful climate is just a little capricious, I am well 
aware that by the time this appears in print we 
may again be enjoying our various British 
specialities—fresh supply guaranteed every week- 
end! Greyhound racing appears to have taken on 
a new lease of life in those localities where public 
opinion and climatic conditions prevailed upon it 
to take an enforced winter holiday. News of the 
latest effort by the M.C.C. in some distant part 
of the globe no longer seems quite so fantastic 
and uninspiring as it did a month ago. 


But, most significant of all, we are rapidly 
approaching two sporting events which represent 
for many thousands of people the climax of the 
year’s enthusiasm and the height of the year’s 
interest. The first—in point of time at least— 
is the Boat Race, which is by now sufficiently 
near at hand for London theatre managers 
anxiously to point out that they will ‘‘ stand for ’” 
no more ’Varsity rags within their portals... . 
The other is “ t’ Coop ’’—and apparently feeling 
already runs high in the football world, if one 
may judge by a recent melee in a Glasgow music- 
hall—the moral of which might be that it is not 
only young men from the universities who find 
vent for their enthusiasm by exuberance during 
theatrical performances: it seems to be a popular 
way of letting off sporting steam, even to the 
smashing of glass and other details of the rite. 


* * 


Marksman’s Little Tales of Success. 
No. 4.—Leonard Lightning. 


Leonard was a bright young lad apprenticed in 
a particularly well-run and efficient foundry. He 
was at the same time the despair of his masters 
and preceptors, and the envy and admiration of 
his fellow-apprentices. For at one thing he 
excelled and one only—dodging! Did the fore- 
man desire with tender solicitude to see how his 
young protegé was progressing, perhaps to inquire 
after his health or to assure himself that the 
youth was not obliged to submit his heart to any 
undue strain in order to clock on at the regula- 
tion time, Leonard was nowhere to be seen. The 
foreman at first expressed himself as _ mildly 
grieved, later as distinctly hurt, and spread the 
extra dose of compassionate and fatherly interest 
over the other apprentices beneath his wing. 
They, as young folk will, misunderstood and failed 
altogether to appreciate his kindly ways, and were 
filled with a consuming envy of young Leonard’s 
skill and resource. They spread his fame abroad 
—soon he became known throughout the district 
as the champion dodger—guaranteed to get out 
of the way in face of all difficulties and with 
incredible speed. 

And in due course the manager of the local 
football team heard of him. ... Leonard is now 
a most successful centre forward, and the idol 
alike of the youths and maidens of the district. 


Mr. Adamson’s interesting letter last week on 
the topic of Dr. John Roebuck sent me post-haste 
to an accepted authority on these matters— 
Ashton’s ‘‘Iron and Steel in the Industrial 


Revolution ’’—and I find that the gentleman in 
question was undoubtedly of Sheffield origin, but 
he received his medical training in Edinburgh, 
subsequently practising in Birmingham, so that 
Sheffield, Edinburgh and Birmingham may all 
feel a certain proprietary interest ! 

Marks MAN. 


MarcH 


Prior to 
ciation, 
street, Le 
luncheon t 
for membe 
ances. D 
Mr. D. H. 
tion, anne 
having wi 
whom he 
Mr. Lenr 
member o 
D. W. Le: 
gentleman 
osin 
Pe 
he thanke 
for their | 
vet entere 
very sl 

Ma. ¥. 
the toast 
tioned th: 
could neve 
as there 
it was up 
tain the 
quickly. | 
present a 
replied. 

There w 
ing, held 
Mr. V. C. 
Wood, Au 
Turner, A 
Penston, 
D. W. Le 
Daniel SI 
Athey, H 
deputising 

The Cua 
ing with 
Secretary 
and that 
prior to 
sent to M 
illness, ¢ 
recovery. 
that one 
was also 
health, a 
good prog 
not in a 
from the 

The Ch 
the previ 
to hear c 
accorded 
in June 
moving f 
at this pe 
ing some 
the Ame: 
of Britis 
to be plac 
at its nex 
from con 
be large 
hoped to 
Conferen 
to ensure 
He point 
tion to s 
ol their 
trom the 
unobtain: 
that so f 
could onl 
pitality 
treated n 
when in 
Associati 
as widely 
tute of ] 


| 
| | 
° 
~ 
» 


Marcu 22, 1928. 


FOUNDRY TRADE JOURNAL. 


Foundry Trades Equipment and Supplies 
Association. 


Prior to the annual general meeting of the Asso- 
ciation, held at the Engineers’ Club, Coventry 
Street, London, W., last Thursday, an informal 
luncheon took place, thus affording an opportunity 
for members to meet socially and renew acquaint- 
ances. During this very pleasant gathering, 
Mr. D. H. Woop, a Vice-President of the Associa- 
tion, announced that they had the pleasure of 
having with them on this occasion a gentleman 
whom he was sure they would welcome, namely, 
Mr. Lennox, Junior, the son of an esteemed 
member of the Council of the Association, Mr. 
D. W. Lennox, and as he understood this former 
gentleman had the previous day celebrated his 
twenty-first birthday, he had much pleasure in pro- 
posing his health, which was very cordially 
responded to. Mr. Lennox, Junior, replied that 
he thanked the gentlemen present most heartily 
for their good wishes, and although he had not 
vet entered the foundry trade, he hoped to do 
so very shortly. 

Mr. V. C. Fautkner, the Chairman, proposed 
the toast of ‘‘ The Foundry Industry,’ and men- 
tioned that, taking the industry as a whole, it 
could never be considered as being definitely slack, 
as there was always one section doing well, and 
it was up to the suppliers of the industry to ascer- 
tain the centre of this activity and to move 
quickly. Mr. D. W. Lennox, as the only member 
present actually possessing a foundry, suitably 
replied. 

There were present at the annual general meet- 
ing, held at 2 p.m., the following gentlemen :— 
Mr. V. C. Faulkner (in the chair), Messrs. D. H. 
Wood, Austin S. Beech, R. H. Brackenbury, A. C. 
Turner, A. L. Wells, Frank J. Barraball, E. J. 
Penston, C. H. V. Wilson, H. G. Sommerfield, 
D. W. Lennox, D. G. Lennox, William R. Long, 
Daniel Sharpe, G. C. Castle, G. T. Lunt, Major 
Athey, H. F. Coggan, and Mr. F. W. Bridges, 
deputising for his son, the Honorary Secretary. 

The CHarrMAn opened the meeting by announc- 
ing with regret the absence of their Honorary 
Secretary, Mr. K. W. Bridges, owing to illness, 
and that the Council, at its meeting held that day 
prior to lunch, had instructed that a letter be 
sent to Mr. Bridges expressing their regret at his 
illness, and hoping he would make a_ speedy 
recovery. He also had to inform them with regret 
that one of their Vice-Presidents, Mr. Winterton, 
was also unable to be with them owing to ill- 
health, and although this gentleman was making 
good progress he was still under doctor’s orders and 
not in a condition to undertake the long journey 
from the North. 

The Chairman continued that those present at 
the previous Council meeting would be delighted 
to hear of the reception which had already been 
accorded to the forthcoming exhibition to be held 
in June of next year, and already things were 
moving for the ensuring of an excellent Congress 
at this period. He then unofficially gave the meet- 
ing some particulars of a proposed itinerary of 
the American and other visitors to the Institute 
of British Foundrymen’s Convention, which was 
to be placed before the Council of that latter body 
at its next Council meeting. He added that, apart 
from contingents of Americans, there would also 
be large delegations from other countries, and he 
hoped to make it his special duty to make this 
Conference well-known to the Dominions in order 
to ensure a thoroughly representative gathering. 
He pointed out that the Americans were in a posi- 
tion to supply themselves with the major portion 
of their requisites, and in order to secure trade 
from them they must offer specialities which were 
unobtainable in their own country. He considered 
that so far as the Americans were concerned, we 
could only offer them a maximum amount of hos- 
pitality as some recognition of the way they had 
treated members of the industry from this country 
when in America. He urged all members of the 
Association to join him in making the exhibition 
as widely known as possible. So far as the Insti- 
tute of British Foundrymen were concerned, they 


would make a special endeavour to induce visitors 
to depart, saying we were a_ very hospitable 
country. 

As the notice convening the meeting had been 
cireulated to all members, it was taken as read. 

The Secretary stated that he had received 
apologies for absence from Mr. Winterton and also 
from the Marley Hill Chemical Company, Limited. 

The Secretary read the minutes of the annual 
general meeting of the Association, held at the 
Kngineers’ Club on March 10, 1927, which were 
passed and duly signed by the Chairman. 

The CHarrMan stated that all the members had 
had an opportunity of seeing the auditors’ and 
Council’s report, set out below. 


Annual Report, Year Ending December 31, 1927. 

In presenting the enclosed accounts of the Asso- 
ciation for the vear 1927, and their own report, 
the Council feel that although the year has not 
been remarkably eventful, the present position is 
one which should give members of the Associa- 
tion every cause for satisfaction. The revenue of 
an Association necessarily very limited in mem- 
bership, and levying only a nominal subscription, 
cannot at any time be large, and during a year 
which contains no exhibitions it must be very 
slender indeed. However, during the present vear 
the demands upon resources have not been of such 
a character as to cause the Finance Committee 
any embarrassment, and the present position is 
regarded as entirely without apprehension. 

The Council, under the chairmanship of the 
President, and its Committees, have sat several 
times during the year, and have been concerned 
with certain matters of considerable importance to 
the industry. In the first place, early in the vear 
they brought to fruition the project of publishing 
an official handbook of the Association, giving its 
aims and objects and also particulars in adver- 
tisement form of such of the members as would 
contribute to the expense. This was entirely in 
the nature of a co-operative effort, and the cost 
to each member was fixed at the very minimum, 
there being no intention to make any profit for 
anyone, and the publication bearing no expense 
whatever for the work of production other than 
the actual out-of-pocket charges. Copies of this 
handbook have been sent subsequently to all 
members of the Institute of British Foundrymen 
and to many other individuals and firms both in 
this country and in all parts of the world who 
might be considered to be interested in the Asso- 
ciation or its members. 

The Forthcoming Exhibition. 

The next matter which has engaged the Coun- 
cil’s attention has been the concluding of the pre- 
liminary arrangements for the staging of the 
next International Foundry Trades’ Exhibition, 
which will take place at the Royal Agricultural 
Hall, London, from June 5 to 15, 1929. During 
the course of the past few months a strenuous 
endeavour has been made by the International 
Committee of Foundry Technical Associations to 
regularise the time and place of International 
Foundry Conventions to be held from time to 
time in Europe, and the foundry industry in this 
country can count itself peculiarly fortunate in 
having prevailed upon this Committee to stage 
the next of these conventions in London, in June, 
1929. The Exhibition has, of course, been 
arranged to synchronise with this Convention, as 
also with the Annual Convention of the Institute 
of British Foundrymen, and as the Secretary of 
the last-named body is also the Secretary of 
the International Committee, and as_ the 
British delegates to that Committee consist 
of the respective Presidents of the _ Insti- 
tute and of this Association, the chain of 
co-operation is complete, and a triple event in 
June, 1929, is assured, which will undoubtedly 
surpass in technical interest and in commercial 
benefit anything of the kind which has ever been 
attempted anywhere before. The year 1928 will 
see these , preliminary arrangements carried to 
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within measurable distance of completion, and in 
the meantime there are very numerous ways in 
which members by their influence may individu- 
ally contribute to their success. 

Amongst the minor activities of the Council 
may be numbered the attempt to ascertain the 
feelings of manufacturers and suppliers in this 
country towards the proposition that a co-opera- 
tive British foundry exhibit might be staged at 
the Foundry Exhibition held in Paris in the 
autumn. The difficulties of this scheme, chiefly 
financial, were found to be too great to permit 
of its being put into practice, but as the condi- 
tions of inter-European trade improve it is hoped 
at some future date it will not be found impos- 
sible for British foundry interests to be adequately 
represented at Continental Exhibitions. 

A scheme which was put into effect immediately 
after the close of the year 1926 was the prepara- 
tion from information supplied by members of an 
average business trend curve. Details of this, 
which will be repeated in respect of the present 
year, are familiar to all members, and while it 
is recognised that there may exist a variety of 
reasons precluding any individual from taking 
part, it is hoped that the information will be of 
interest to a sufficient number to justify the work 
involved. 

These ramifications, whilst involving a good deal 
of the time of the Council and of headquarters, 
have not been considered to be of a nature which 
warranted the calling together of all members, 
who are so widely spread, on any occasion other 
than the annual general meeting, which was pre- 
ceded by a luncheon at the Engineers’ Club cn 
March 10. It is intended to repeat the procedure 
with regard to the annual general meeting early 
next year, and it is hoped that members will on 
this one occasion make a special endeavour to be 
present, if only for the socia! advantages to be 
enjoyed. 

The Council would wish once again to place on 
record their appreciation of the services of their 
official organ, THe Founpry Trape Journat, in 
the pages of which early in the year an announce- 
ment appeared in advertisement form, setting 
forth the existence and personnel and some of the 
aims and objects of the Association. 

Finally, it is hoped that the following vear, 
immediately preceding the Exhibition year, will 
provide an excellent opportunity for recruiting 
new members, and all existing members are 
urgently requested to have this object in the fore- 
front of their minds whenever occasion arises, so 
that our Association may gain in strength, prestige 
and financial resource. The report is signed by 
Mr. V. C. Faulkner, President, and Mr. K. W. 
Bridges, Hon. Secretary. 

It was accordingly proposed by Mr. BaRRABALL, 
seconded by Mr. Lunt, and carried, that the 
report and accounts be adopted. In considering 
the election of the new Council of the Association, 
the Secretary stated that as that body now con- 
sisted of fourteen members, four were due to retire 
by rotation. The names of the gentlemen so retir- 
ing were Major Athey and Messrs. Wilson, Winter- 
ton and Wocd, and as these gentlemen had been 
kind enough to offer themselves for re-election, 
and no further nominations had been received, he 
had pleasure in declaring them so re-elected. It 
was then asked if it were possible to elect further 
members to the Council, and on being assured this 
was in order, Mr. Turner proposed, and Mr, 
Beecu seconded, that Mr. F. J. Barraball, of the 
Blackfriars Foundry Requisite Company, Limited, 
be elected to the Council. This proposition was 
carried unanimously. 

Mr. Castie then moved, and Mr. Woop 
seconded, that Mr. Lunt, of Messrs. Bradley & 
Foster, Limited, be also elected to the Council, 
which proposition was also carried unanimously. 

Mr. BrackeNnBuryY proposed the re-election of 
the auditors of the Association, Messrs. Chas. 
Comins & Company, which was seconded by Mr. 
Lennox and carried unanimously. 

Mr. Beecu then asked the Secretary to retire 
from the room for a short time, and on his re- 
entrance the Chairman stated that he was 
requested to offer to Mr. Kenneth W. Bridges their 
sincerest thanks for the work he had carried out 
for the Association during the past year, and to 
ask his acceptance of an honorarium of 25 guineas 
in recognition of his work. He was sure the 
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Secretary would be the first to realise that this was 
simply intended as a very small recognition of the 
invaluable services he had rendered as Honorary 
Secretary of the Association, and it was a matter 
of regret that the necessity for harbouring their 
resources for the great effort of next year pre- 
vented a larger honorarium being voted. He con- 
tinued that the Association would also like the 
Secretary's assistant to accept two guineas in 
recognition of her work, and concluded by express- 
ing the hope that the Secretary would soon be 
quite recovered in health and with them again. 

Mr. F. W. Brivges replied that, on behalf of 
his son, Mr. Kenneth W. Bridges, he wished to 
thank the meeting very much indeed for this mark 
of appreciation of his services. It was a matter of 
intense regret to him that he was unable to be 
present, as his heart was in the work of this Asso- 
ciation more than any other, and he was sure he 
would be gratified. He also wished to express his 
own personal appreciation for the generosity shown 
to his son, and went on to thank the members on 
behalf of his secretary for their mark of apprecia- 
tion of her work. 

At the close of the annual general meeting a 
short Council meeting of the Association was held 
for the election of officers, during which Mr. V. C. 
Faulkner retired from the Presidency and nomi- 
nated Mr. Winterton to take his place, which 
nomination was seconded by Mr. D. H. Woop and 
carried unanimously. 

Mr. A. S. Beecu proposed a very hearty vote 
of thanks to the retiring President, Mr. V. C. 
Faulkner, for the splendid way in which he had 
carried out his duties as Presideit of the Associa- 
tion, and suggested that some badge or medallion 
be presented to Mr. Faulkner, which he might 
wear on official occasions, indicating that he was a 
Past-President of this Association. Mr, D. W. 
LENNOX seconded this proposal, which was met 
with great enthusiasm and carried unanimously. 
The Secretary was asked to select a medallion for 
this purpose. Mr. Favikner thanked them for 
their kind thought, and assured them of his con- 
tinued interest in the affairs of the Association. 

As Mr. Winterton had been a Vice-President, 
his election as President left only two Vice-Presi- 
dents, namely, Mr. D. H. Wood and Mr. A. S. 
Beech. Mr. Lunt proposed and Mr. SHarp 
seconded that these gentlemen be re-elected as 
Vice-Presidents of the Association. Mr. Tcrner 
then proposed and Mr. Caste seconded that Mr. 
Lennox be elected to the position of Vice-President 
vacated by Mr. Winterton, and this resolution was 
carried unanimously. 

As the office of Chairman of the Council auto- 
matically went with that of the President of the 
Association, Mr. Winterton was elected to that 
office. Mr. Faulkner considered it advisable that a 
Vice-Chairman be elected owing to the long 
journey Mr. Winterton had to make to attend the 
meetings, and Mr. Castie proposed and Mr. 
Brackensury seconded, and it carried 
unanimously, that Mr. Beech be elected Vice- 
Chairman. 

Mr. Lunt then proposed and Mr. Lennox 
seconded that the Finance Committee be re-elected 
en bloc, which was agreed to. The meeting then 
terminated. 


THE VARIETY OF WORK undertaken by the Grinding 
and Pulverising Offices of International Combustion. 
Limited, 11, Southampton Row, is shown by the fol- 
lowing orders that have recently been received :- 

Vor England.—A 0000 Raymond pulveriser for 
unknown material; Type 39, single-body tandem 
Hum-mer screen, for screening coal; Type 27, 
Hum-mer electric screen for testing purposes; and a 
0000 Raymond pulveriser for grinding resin. 

For Australia.—A Raymond separating plant for 
separating barytes and a Hardinge superfine classifier 
for use in conjunction with an existing Hardinge mill. 

For Japan.—Two Hardinge ball mills for grinding 
tin ore. 

For France.—A three-roller Raymond mill for grind- 
ing lithopone; a Raymond pulveriser for pulverising 
yellow pyrogene, a Hardinge mill for grinding 
Fontainebleau sand, and a Hardinge mill for grinding 
lead-zine ore. 

for Belgium.—A five-rolier Raymond mill for grind- 
ing gafsa. 

For Italy.—A three-roller Raymond mill for grind- 
ing ochre. 

Wor Dutch East Indies.—Five Hardinge mill shells. 
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Institute of British Foundrymen. 


ANNUAL DINNER OF THE EAST MIDLANDS 
BRANCH 


The annual dinner was held at the Great 
Central Hotel, Loughborough, on March 3, the 
Branch President, Mr. H. Pemberton, presiding. 

The guests included Sir Henry Fowler, K.B.E., 
LL.D.; Mr. J. T. Goodwin, M.B.E., M.I.M.E., 
President of the Institute; Mr. T. Makemson, the 
General Secretary; Mr. J. F. Driver, Principal 
ot Loughborough College; the Mayor of Lough- 
borough, Councillor Allan Moss; Mr. 8. J. 
Symes, Superintendant of L.M.S.R., C.M.E., De- 
partment; Mr. R. S$. Poachin, President of 
Leicester Society of Engineers; Mr. L. W. 


Kershaw, Principal Leicester College — of 
Technology; Mr. S. H. Russell and Mr. H. H. 
Moore. 

Mr. J. F. Driver proposed the toast of ‘* The 


Kast Midlands Branch,’ and said that undoubtedly 
this country to a great extent owed its progress 
to metals, and the profession of the foundryman 
was a very ancient one, whilst in days gone by 
extraordinary skill was displaved by the ancient 
workers. 

The modern foundryman’s task was a difficult 
one, both as regards metals and materials. The 
electric furnace would be an important factor in 
the future, as the mixtures produced were of a 
more uniform character. The Institute’s precepts 
assumed adequate mixing, and whilst papers were 
given, setting forth a life-time’s experience of 
practical work, ete., more should be done on the 
educational and academical sides of the industry. 

Mr. Driver, in wishing the Branch the con- 
tinued success it had had, said that it had been 
very fortunate in its Presidents; their influence 
and guidance had been to the advantage and 
benefit of the Branch, which had so considerably 
increased its membership. 

Responding to the toast, Mr. PrmBerton 
(Branch President) said that he did so on behalf 
of the whole of the members of the Branch, re- 
marking that the progress that the Branch had 
made during 1927-28 was indicated by the fact 
that the membership had increased 20 per cent. 
The success obtained was due to the concentrated 
efforts of the Council and the members, and he 
had every confidence that the good work started 
would continue. More and better facilities should 
be given by educational authorities for our 
industry, similar to those obtaining at the Lough- 
borough College, because many of the educational 
duthorities were not teaching subjects directly 
applicable to the foundry industry. 

This year was a very important one to them 
as a Branch, because in the month of June the 
convention would be held in Leicester. It was 
about 14 years ago since the Fast Midlands Branch 
were honoured. They were very anxious that 
Branch would uphold the prestige of the Institute, 
and to do so they required a sum of from four to 
five hundred pounds to free them from financial 
embarrassment. He appealed for support from 
the firms who appreciated the work of the 
Institute. 

Str Henry Fow ter, proposing the toast of 
** The Institute,’’ expressed his delight at being 
present on such an occasion, and the pleasure it 
gave him to meet his old friend, Mr. Driver, and 
appreciated his saving that all foundryvmen were 
optimists. The greatest optimist grasps his 
opportunity as it comes. 

The great thing that the craftsman possessed 
in days gone by was his love of his craft, his heart 
and soul were in his work. Nowadays there do 
not exist the materials with which they worked, 
and substitutes must be found. The work and 
the difficulties of the foundryman were increasing. 
It was necessary that founders should have know- 
ledge, which can only be given by education. 
They were all there as educationalists. The 
whole of the institutions of this type were 
educational. 

Mr. J. T. Goopwrn, replying, said the Council 
appreciated very much the work done by the East 
Midlands Branch, knowing the difficulties of keep- 
ing the membership in so wide an area. The 
administrative costs of this Branch were the 
lowest in the Institute, whilst the membership 
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was increasing. The Institute had been pioneers 
breaking down trade secrets, and many of 1} 
firms in this country whose doors were open ‘o 
visitors were anxious for their staff to be member-. 

Mr. 8S. H. Russet proposed the toast of thi 
Visitors,’ saying that there were present thx 
largest number of distinguished visitors than o 
any previous occasion. Speaking of the con- 
vention this year, the Mayor of Leicester wa, 
showing a great interest in the coming event. 

The Mayor or LovGHBorovGH, responding on 
behalf of the visitors, said they appreciated ancl 
were honoured by the invitation to this function : 
he appreciated the toasts, which were optimist: 
and educational. 

The Prestpent proposed a toast to the Branch 
Secretary, Mr. H. Bunting, saying he did so with 
pleasure, as it related to the man who was doing 
and had done the most work in the Kast Midland- 
Branch. Mr. Bunting had attended over 151) 
meetings of the Branch and General Council. 
They had honoured him on one or two occasions, 
but totally inadequately. 

Mr. BuntineG, replying, thanked the guests for 
the way they received the toast. There had been 
much said on matters of vital importance, and 
the theme running through the whole of the 
speeches has been education for the foundryman. 
It was often found that when the authoritie- 
started foundry classes the instructors knew noth- 
ing whatever of the industry. The authoritie- 
must select teachers who knew the industry from 
A to Z, and appreciated the principles and genera! 
practice. 

An enjoyable musical programme was given by 
Miss Constance Pemberton, Miss Vera Burrows, 
Mr. Ronald Gates, Mr. Peter Moore, whilst Mr. 
Fred Todd was the accompanist. 


Book Review. 


The Price of Tin, by E. H. Davenvort. (Price 
2s., published by the London General Press, 3. 
Arundel Street, London, W.C.2.)—In this book 
the author considers for the benefit of the general 
reader the problem of stabilisation. Would it be 
for the good of the consumer or the producer? 
Or should the settling of price be left to the 
higgling of the market? These are questions 
which are being asked in many industries, and in 
the case of tin certain sections of the industry 
have definitely come down on the side of fixed 
prices. The author does not go so far. He looks 
to rationalisation to solve the problems of the 
tin industry, and he would like to see a beginning 
made with the amalgamation of a big producing 
group with some of the big smelting interests 
A powerful combine of this sort, he holds, would 
exercise stabilising influence short-term 
prices. In addition, it would lessen the chances 
of a tin shortage by developing old resources and 
prospecting for new. So far as the foundry 
industry is concerned, the arguments put forward 
by the author for tooth paste tubes do not apply. 
Gun metal with 10 per cent. of tin in its com- 
position must fluctuate with the price of tin, 
whilst the stabilisation at a high figure would 
eventually cause its replacement by competitive 
non-tin-bearing alloys. The book is of real 
interest to our readers, as it represents the views 
of those who desire to stabilise the price of tin. 


The Surtees Memorial Prizes. 

The Governors announce the following awards in 
the recent Junior Competition : First prize (medallist). 
Mr. John R. Chariton, South Shields; second prize, 
Mr. E. Christie, South Shields; third prize, Mr. A. 
Ternet, South Shields; fourth prize, Mr. A. R. D. 
Kirby, Washington. The presentation of prizes will 
take place at the annual meeting of the Newcastle 
Branch of the Institute of British Foundrymen o: 
April 28, in the Neville Hall, Newcastle. 


Mr. Frank Munn, brother of the late Mr. James 
Munn, J.P., died at his residence, Doward House, 
Lake Road East, Cardiff, on Thursday of last week. 
Mr. Munn went to Cardiff in 1886, and subsequently 
was associated with Andrews & Baby, wagon owners. 
East Moors, until 1903, when he started on his own 
as engineer and machinery merchant at Dumball’s 
Road. Until his retirement in 1920 he was chairman 
of the firm of Frank Munn, Limited 


Marc 


The 
problem 
founder 
all fam 
cropped 
which g 
which, vy 
tensile. 
would a 
of the 
difficult 
solved. 
taken p 
represen 
closer a 
bar and 
The rec 
specifica 
Knginee 
which a 
co-opera 
original 
by the 
Cast Ir 
shared 
work in 
work in 
try cou 
specifics 
which h 
Sheffielc 
hames | 
had_ bee 
John: 
Engine 
Mr. J. 
Tron Cx 
Robert 
promin 

The 
of the 
checked 
sary to 
Most t 
geneon: 
line str 
cooled 
interiol 
slowly, 
iron t 
graphit 
govern 
absurd 
as a ¢ 
engines 
tion pr 
are ine 
of mal 
knowle 
freight 
materi: 

Subj 
anythi 
making 
in tes! 
scienti! 
B.E.S. 
ficatiol 
desirak 
practic 
only v 
foundr 
meet t 
test bh: 
easting 
should 


Dise 
shape 
rectan 


A 
British 


t 
| 


1928. 


Marcu 22, 


FOUNDRY TRADE JOURNAL. 


The Test-Bar Problem and Some Recent 
Developments.* 


By J. G. Pearce, B.Sc. (Eng.) M.LE.E. 


The author apologises for raising again a 
problem which has been constantly before the iron- 
founder in one form or another. Founders are 
all familiar with the kind of difficulty which 
cropped up when an engineer specified a test bar 
which gave, perhaps, 12 tons tensile for a casting 
which, when cut up, showed only about 7 or 8 tons 
tensile. The problem of securing a test bar which 
would accurately define the mechanical properties 
of the metal in the casting is one of the most 
difficult the industry had to face, and is not easily 
solved. Some recent developments, however, haa 
taken place which, in the considered opinion ct 
representatives of the industry, would ensure a 
closer approximation in properties between test 
bar and casting than had hitherto been possible. 
The recommendations were embodied in the new 
specification about to be issued by the British 
Engineering Standards Association, in preparing 
which a Committee of both makers and users had 
co-operated for the last two or three years. The 
original proposals were issued in tentative form 
by the Institute of British Foundrymen, and the 
Cast tron Research Association had subsequently 
shared with it the experimental and committee 
work in the production of the specification. The 
work involved had been enormous, and the indus- 
try could congratulate itself on the first general 
specification for cast iron of a national character 
which had ever been issued. In that achievement 
Sheffield had played a considerable part, and the 
names of three members of the Sheffield Branch 
had been prominent throughout the work. Mr. 
John Shaw, of the Brightside Foundry and 
Engineering Company, Limited; their President, 
Mr. J. T. Goodwin, of the Sheepbridge Coal and 
Iron Company, Limited; end Mr. J. R. Hyde, of 
Robert Hvde & Son, Limited, had been especially 
prominent. 

The design of a casting is based on the strength 
of the material, but this cannot ordinarily be 
checked by testing the casting itself. It is neces- 
sary to make the test by an additional test bar. 
Most tests specified by engineers assumed homo- 
geneous material, but in cast metals the erystal- 
line structure at the mould face, where the metal 
cooled most rapidly, is different from that in the 
interior of the casting, Where the metal cooled most 
slowly, and the change is progressive. In cast 
iron there is the further complication that 
graphite is deposited on cooling, the rate of which 
c«overned its size and distribution. It is, of course, 
absurd to suggest test bars for some castings, such 
as a chilled roll or an ingot mould, but most 
engineering castings are purchased to a specifica- 
tion prepared by an engineer, and mechanical tests 
are inevitable. One of the commonest difficulties 
of makers of engineering castings to-day is the 
knowledge of lower export weights, and hence of 
freight rates and prices, of American and German 
material compared with British. 

Subject to tests being metallurgically sound, 
anvthing which contributes towards ease of 
making, cheapness of preparation, and simplicity 
in testing and interpretation will foster the 
scientific control so urgently needed to-day. The 
B.E.S.A. Committee responsible for the new speci- 
fication had borne in mind both the metallurgical 
desirability of the tests recommended and _ their 
practical convenience, and it is hoped that not 
only will the specifications be used, but that 
foundries will make a point of being prepared to 
meet them. In particular it is desirable that other 
test bars in B.E.S.A. specifications for particular 
castings, such as pipes, automobile cylinders, etc., 
should no longer be applied to general castings. 


Shape of Test Bar. 
Discussion has always taken place over the best 


shape of a cast-iron test bar, whether it be scuare 
rectangular, or round. Ease in machining demands 


* A Parer read before the Sheffield Pranch of the Institute of 
British Foundrymen, Mr. A. Firth presiding. 


a round test bar, but the merits of the 
varions shapes must be considered first of all from 
the metallurgical point of view. Clearly a square 
test bar should be stronger than a round test bar 
of diameter equal to the side of the square, on 
account of the larger area of metal, but per unit 
area it has always been found from experience that 
the round bar gives a somewhat higher strength 
than the square bar. Whether this difference is 
due primarily to a casting effect due to mode 
of solidification or to a testing effect due to the 
distribution of stress across the bar has been 
uncertain, but tests recently made in the C.1.R.A. 
Laboratory by Dr. A. L. Norbury throw some light 
on this point. A group of round bars was made; 
some of these were machined square before testing, 
and some were machined round Similarly a 
group of square bars was cast; some were 
machined round and some were machined square 
before testing. Results showed clearly that the 
round bar is stronger than the square bar, even 
when made from a bar originally cast square, and 
that the square bar is weaker than the round bar 
even when made from a bar originally cast round. 
In a bar cast square, the crystallisation gives a 
corner effect, which we always endeavour to avoid 
in actual castings, hence we believe it should be 
avoided in test bars. In a round bar the erystal- 
lisation is radial and uniform; in a sauare bar the 
corners tend to freeze more quickly than the 
interior of the bar and there is a lack of homo- 
geneity. The round bar 1s, therefore, to be pre- 
ferred. 

The influence of machining has also to be con- 
sidered. Tensile tests inevitably have to be made 
on machined bars, but in the case of the trans- 
verse bar it is invariably tested without removing 
the skin. The influence of machining depends on 
the character of the iron in the bar. In the case 
of an ordinary grey iron, the more rapidly cooled 
metal on the outside is the strongest, and hence 
machining results in a lower test value. The skin, 
however, may contain minute surface fissures, 
which result in an early fracture under load, and 
the one effect may offset the other. It should be 
remembered also that there is a tendency for 
measurements of a cast bar to be greater than is 


actually the case, and this may give a slight 
advantage to the machined bar. The result of 


machining, however, is not predictable in advance. 
It may improve or it may worsen the test. If 
deflection is wanted, the bar should be machined. 
If stiffness (high breaking load) is required it 
should be tested as cast. 

Sufficient has been said to show why the 
standard bar should be cylindrical. In the case 
of the transverse bar, it is preferably tested with- 
out machining on account of the expense involved. 
The next question is: How shall the test bar be 
taken ? 


Cast-on versus Cast--ff Test Bors. 


Ordinarily it is not practicable to test the ecast- 
ing itself, although this mav be, and frecuentlv is, 
done for small eastings and castings which have 
to withstand pressure. Furthermore, in ordinary 
cases it is not practicable to cut the test bar from 
the casting. For certain large and important 
castings heavy ring risers are present, and test 
bars mav he, and frecuently are, cut from these 
parts. Ruling out these possibilities for general 
use, two alternatives remain. In the one case a 
test bar can be cast an an integral part of the 
casting. a condition which is described as “ ecast- 
In the other case the har can east 
entirely separatelv from the casting, but from the 
same ladle of metal at the same time as the east- 
ing is made. This condition mav he described as 
cast-off.”’ Tn the nast, engineers ha~e specified 
the cast-on bar. as the presence of the bar on the 
casting is an implicit guarantee that it was cast 
from the same metal at the same time. This pro- 
cedure, however, has frevuently resulted in the 
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engineer acting against his own better interests, 
as the founder tends to concentrate on making a 
aevu var rather than on a good casting, and very 
careful specification indeed is required for a cast- 
on bar. If a foundry is run under what might 
briefly be described as A.L.D. conditions—condi- 
tions to which every first-class foundry should 
aspire—the separately-cast bar can be shown to 
have decided metallurgical advantages. 

The controversy between the advocates of these 
two types of bars is often taken to be one between 
that*school which desires to test the casting itself, 
and that school which desires to test the metal of 
the casting. This assumes that the cast-on bar 
does not in fact test the casting, but it does so 
if one condition is observed; if there is a relation 
between the section of the test bar and the sec- 
tion of the casting. If a casting has a varying 
section it is difficult to see how any single bar 
can truly represent the casting itself. In point 
of fact no single bar, which is essentially a cast- 
ing of uniform section, wherever and however 
cast, can represent a casting varying in section. 
If the test bar is cast on the casting then the 
problem of what the test bar really represents is 
complicated by the proximity of the casting itself. 
It will be evident that so far as the composition 
is concerned, it is immaterial whether the test 
bar is cast-on or cast-off, but the strength of a 
test bar is affected by two things—composition and 
rate of cooling. In the case of a cast-on bar the 
natural or inherent rate of cooling of the bar 
itself is complicated by the rate of cooling of the 
mass of the casting, and is affected according to 
the way in which the test bar is placed with re- 
spect to it—that is laterally, longitudinally, top, 
middle or bottom. The question of distance 
between the casting and the bar also comes in. 
Comparison between the results from cast-on bars 
is impossible. Experience may enable a cast-on 
bar to be so placed and dimensioned that it does 
in effect give a strength similar to that of the 
casting, but such cases must be very rare. 

The logical procedure, therefore, is to cast a 
bar from the same metal at the same time as the 
casting proper, but in a separate mould—in dry 
sand for dry sand and loam castings, in 
green sand for green sand castings thus 
excluding variations due to the proximity 
ot the casting itself. With such bar 
it becomes possible to compare the results from 
different foundries and from the same foundry on 
different days. In fact an automatic criterion of 
foundry progress becomes practicable. With re- 
spect to the dimensions of the bar clearly some 
relation must exist between the section of the test 
bar and the average section of the casting. Thus, 
it would be useless to represent a large casting of 
hard metal with a small bar which would come out 
white from the mould. It would be equally useless 
to represent a 2 in. thick light casting of soft 
metal by a test bar of heavy section. The standard 
sizes of test bars, however, are affected by purely 
practical considerations. The exigencies of 
standard testing procedure do not permit a large 
number of bars, but in the British Engineering 
Standards Association specification at least three 
are recommended. A test bar has so much greater 
mass than even thin castings, that the smallest 
test bar must be well in excess of the thinnest cast- 
ings usually made. In point of fact it is not satis- 
factory regularly to cast bars less than 0.875 in. 
thick, and this is the diameter of the smallest bar 
in the specification. It is taken as representing 
castings up to } in, across the main section. Very 
heavy castings cannot be represented by too big 
a bar, as the breaking load must be within the 
limits of ordinary testing machines. The largest 
bar recommended is, therefore, 2.2 in. diameter to 
represent castings whose main section exceeds 2 in. 
Castings whose main cross section varies between 
2? and 2 in., and which probably comprise the bulk 
of ordinary engineering castings, are represented 
bv a bar 1.2 in. in diameter. This particular size 
is not only a convenient casting size, but is chosen 
with regard to possible international agreement. 
The American standard so-called arbitration bar, 
which for many years has been 1} in, in diameter, 
has heen reduced to 1.2 in. in conformity with the 
B.E.S.A., and the standard German har has a 
diameter of 39 mm., which is the same thing. 
Furthermore, in 1913 the International Association 
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for Testing Materials got as far as agreement on 
a standard cast-iron bar 1.2 in. in diameter with 
18 in. supports. 

We thus begin ito see the foundations of a 
national agreement on the methods of testing cast 
iron, Any grade of metal—and there are two at 
present covered in the specification—ecan pro- 
vided for by a cast-off bar in one of three standard 
sizes, according to the average section of the cast- 
ing represented, The engineer may specify either 
tensile or: transverse tests, or both, and the ten- 
sile pieces are machined to a standard B.E.S.A. 
diameter; the transverse pieces are tested at dis- 
tances between the knife edges, which will give an 
easily measurable deflection with a breaking load 
within the capacity of an ordinary transverse 
machine, 

The adoption of these standard bars promises to 
have a considerable influence upon the develop- 
ment of cast iron, The number of variables enter- 
ing into the production, both with respect to the 
raw material, the melting process and the mould- 
ing process, are so great that it has hitherto been 
impossible to correlate the results of commercial 
testing in a rational manner. We may shortly 
he in a position to predict what mechanical pro- 
perties the standard bar should vield from a given 
composition, We may now proceed to consider the 
respective merits and demerits of the tensile and 
the transverse test. 


Tensile Test. 


From the founder’s point of view the tensile 
test has several acute disadvantages:—(1) To en- 
sure fracture the test bar must be machined below 
its cast size, and the strength is, therefore, mea- 
sured on a weak and slowly cooled core. This 
makes it difficult to deduce a proper relationship 
between tensile and transverse from ordinary com- 
mercial results: (2) the cost of machining has to 
he met, and the tensile testing machine is rela- 
tively complicated and costly; and (3) the test is 
particularly susceptible in cast iron to non-axial 
loading, and yet really satisfactory provision for 
ensuring axial loads is seldom found. These objec- 
tions are purely practical, but there are in addi- 
tion some theoretical considerations : 

(4) The figures the designer really values from 
the tensile test are vield point and elongation. In 
ordinary cast-iron testing the ultimate breaking 
strength is the only figure obtained. The metal 
is assumed to have no ductility, and the tensile 
Strength is measured on the original area. No 
gauge length is marked. The test therefore fails 
to differentiate a brittle from a tough iron in spite 
of the fact that the former may have a high, and 
the latter a low, temile strength, accompanied by 
a small elongation: and (5) there is also the theo- 
retical question as to how far a direct pull is a 
suitable test for an aggregate like cast iron, so 
seldom used in direct tension, and consisting of a 
steel-like matrix, broken up by patches of brittle 
phosphide and graphite. 

These disadvantages might he considered suffi- 
cient to condemn the tensile test for cast iron. 
Provided, however, they are appreciated and 
understood, both among engineers who specify and 
inspectors who conduct tests, there appears to be 
no reason why the test should not be retained. 
Many works having foundries are equipped with 
tensile testing machines and the techniaue of the 
test is fairly well understood. Few foundries with- 
out machine shops are equipped with tensile 
machines, and there is great need for a cheap and 
reasonably accurate tensile machine for foundry 
use, 

It should be particularly noted that the errors 
in results due to mistesting cast iron in tension are 
at the expense of the material, and hence of the 
maker, as the figures are always lower than what 
might reasonably be expected. 


The Transverse Test. 


The transverse test is a much older test in the 
foundry than the tensile test, and is much more 
popular. The har can be tested without machining, 
and the machine is, as a rule, simple, cheap, and 
easily manipulated. The figures for breaking load 
and deflection are easily understood and compari- 
sons are simple. A proper appreciation of the 
few drawbacks of the test would make it even 
more valuable than it is. 
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(1) The first disadvantage is the multiplicity 
of the types of standard bar in use. Dealing 
with the smallest first, there is the }-in. square bar 
introduced by Keep, tested at 12-in. centres, very 
popular in light foundries. The Admiralty bar 
is | in. square, tested at 12-in, centres. The stan- 
dard B.E.S.A. pipe bar is 2 in. by 1 in., tested at 
36-in. centres. It is hoped that these and other 
transverse bars will be completely superseded by 
the three bars mentioned above, of which the 
0.875-in, bar is tested at 12-in. and the 1.2-in. 
and 2.2-in. bars at 18-in. centres. 

(2) The second main disadvantage of the trans- 


Marcu 22, 1928. 


WL 


The resistance offered by the beam depends upon 
its size and shape, and may be expressed as 1Z, 
where f is the resisting stress set up per square 
inch of the beam section, and Z takes into account 
the size and shape of the section. For a 
bar it is a constant known as the section modulus. 


bending moment by ordinary beam theory is - 


viven 


WL 
Within the elastic limit fZ = - If the bar is 
tested to destruction the formula ceases to he 
strictly true, but it convenient to measure 


verse test lies in the large variation in result which 11, stress at the point of fracture f as ‘so, and f 
occurs with small variations in bar dimensions. 17, 
if j 4 + 
T 
TT T 
+ 
ul + 
rT T 
4 
ea 
TTI 
TTT 
TT 
t TTT 
+++ 
+ +t t tT T tT t 


CoNVERSION OF BREAKING 
1.1 To 


GRAPH FOR 


The disadvantages are acutely felt when transverse 
test results are given with the nominal as distinet 
from the actual bar sizes. In a round bar the 
breaking load varies inversely as the cube of the 
diameter. Since it is practically impossible to 
cast a bar exactly to the nominal dimensions, it 
is essential to measure the bar dimensions care- 
fully and correct the breaking load before any 
accurate comparisons can be made. This difficulty 
might be overcome if it became general to express 
the result of the transverse test as modulus of 


rupture instead of breaking load. 
Modulus of Rupture. 
An ordinary transverse test is an end-supported 
centrally-loaded beam. 
apart, 


If the supports are IL in. 


and the load at the centre W Ibs., the 


Loaps into Ruprure Mopvui ror 
1.3 


Rounp Bars or 
DIA. 


hecomes the modulus of rupture. It a bar is stan- 


dard Je which can he 


4Z, 
worked out. Thus, for a 1-in. square bar tested 
at 12-in. centres f = ISW, and for the 2-in. by 
l-in. bar f = 13.5W, where f is in tons per square 
inch and W is in tons. For bars cast accurately 
to size the conversion is simple. 

This, however, only applies when the bar is 
absolutely standard size, which is very seldom 
the case, and in the specification a variation is 
permitted on any diameter of plus or minus 
0.1 in. Bars under this size have to be scrapped, 


is evidently constant, 


but over it they may be machined to size. Fig. 1 
shows for the 1.2-in. bar the lines which would 
give rupture moduli when breaking loads are 
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known for bars above or below the -standard size. 
The striking difference in modulus of rupture (the 
true criterion of transverse strength) for the same 
breaking load on the five diameters will 
evident. 

It is hoped that the expression of transverse 


he 


breaking loads as rupture moduli will become 
general. The tensile test is expressed as a 


specific stress, and the transverse test should he 
treated in the same way. It would bring English 
practice into line with Continental, where all 
transverse results are expressed as rupture moduli. 
Furthermore, although the bar diameter or dimen- 
sions must be carefully measured in order to work 
out a rupture modulus for a breaking load, it is 
not necessary to specify the exact dimensions in 
published results; the nominal cast size, however, 
should be stated. 

It is sometimes objected that expression of 
transverse loads as rupture moduli would lead 
engineers to suppose that the same modulus can 
be got from a large as from a small section on 
account of the assumption that rupture modulus 
is independent of the section. This, however, is 
equally true of the tensile test, and yet it is well 
understood that a large section will not vield the 
same specific stress as a small section. 

The arithmetical difficulty is a somewhat 
serious one. In the case of round bars, assuming 
that they are round and not oval, graphs can 
readily be worked out by means of which breaking 
loads can be converted to rupture moduli for any 
diameter, similar to Fig. 1. 


The Shear Test. 

Various attempts have been made from time to 
time to examine the shear test as a means of 
routine testing of cast iron. In so far as it is a 
combination stress capable of being resolved into 
simple tensile and compressive it is 
neither better nor worse than the transverse test, 
which, however, gives the added useful indication 
of the deflection. The shear test has the following 
disadvantages :—(1) Of needing machining, and in 
the case of this test, machining of a very accurate 
order: (2) of needing a tensile testing or equally 
expensive machine; and (3) of liability to bending 
stresses during the test. 

Shear testing of a practical character can he 
carried out in one of two ways. It is possible to 
shear a cast plate in a suitable shearing device ; 
a rod may be sheared by suitable shackles (illus- 
trated by slides). The rod test has the merit of 
heing easier to prepare. Tests have been made in 
the shackle form on a cylindrical test piece 3 in., 
1 in. and § in. diameter. Tests are made in single 
or double shear according to whether the specimen 
is broken in one or simultaneously in two places. 

Tests have also been made on small pieces 
0.22 in. diameter in a shearing device consisting 
of a steel box into which a steel tongue fits (illns- 
trated by slides). In this device the test specimen 
is placed in holes through the box and tongue, 
the tongue being compressed in the machine and 
the specimen thereby put in a double shear. Since 
in both tests the rod is surrounded on all sides 
by three parts, the two methods are the same in 
principle. They merely differ in construction on 
account of the varying size of the bars to be 
tested, 

The tests were done on the small bar because 
the shear test has recently received a good deal of 
attention in France, and suggestions are being 
made with the object of ensuring the adoption of 
the shear test for international testing. Frémont, 
deciding that it was illogical to test a separately 
cast bar, and that the tensile test was inadequate 
shear 


stresses, 


for cast iron, devised a_ single testing 
™ machine. Single shear is an effect similar to that 

of an ordinary pair of scissors. This test is made 
“dd on small bars 0.22 in. diameter, which are actually 
Vv trepanned by means of a hollow drill from the 
re casting itself, the total diameter of the hole being 
ly about 4 in., subsequently plugged. 
The French proposals have been examined both 
is in this country and in America, but have so far 
m not met with acceptance.. The objection to testing 
is the casting itself has been dealt with above, and 
Ws the suggestion to test a bar of such small diameter 
d, taken from a heavy part of the casting can only 
1 be viewed with apprehension. The casting here 
ld will be at its weakest, and the size of the test piece 
re 
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is so small that any representative figure is im- 
possible. The objection to the Frémont test is not 
an objection to the shear test itself, which has 
been shown te be quite suitable for cast iron, but 
inconvenient and expensive compared with other 
tests which are available. The objection to the 
Frémont test lies mainly in the fact that it 
attempts to test the casting by such a small size 
of bar. 

The method has been criticised both in this 
country and America for other reasons. The test- 
ing machine used in France for this purpose does 
not appear to be very robust, although it has the 
saving merit of heing comparatively cheap. The 
lack of robustness, however, arouses criticism 
among engineers, who also do not like tests made 
in single shear owing to liability to other stresses. 
The smallness of the test piece results in any error 
heing magnified many times in working out the 
specific stress. Another serious objection is that 
the drill does not leave the test piece with suffi- 
ciently good finish for a shear test, which should 
be machined as fine as possible. The drill leaves 
a comparatively coarse finish. It is suggested that 
on a single small piece several shear tests can be 
made and averaged, from the skin of the casting 
inwards, but such an average is meaningless when 
applied to castings of different thicknesses, or even 
from different thicknesses of the same casting. 
The test appears to be extremely ingenious, and 
for research purposes, for exploring the strength of 
the metal in different sections, appears to have 
advantages, but for routine testing it cannot he 
recommended, 

In order to examine the suitability of the shear 
test as a routine test for cast iron, a suitable and 
very. uniform piece of iron was cut up. It 
was originally a piece of a liner 14 in. thick 


of very good composition, tensile strength 
being 17.2 tons per sq. in. (0.564 in. diameter) 
and transverse rupture modulus 33.2 tons per 


sq. In. on 
on round 
diameter 


a lin. sq. bar. Shear tests were made 
bars 0.625 in. diameter and 0.575 in. 
in shackles capable of putting the 
specimen in double shear wher pulled in the 
tensile machine. Bars of the recommended 
French diameter, 0.22 in., were also tested, but 
in the steel box referred to above. Tests in this 
case were made by registering the test piece 


through a hole in tongue and box, such that 
movement of the tongue put the specimen in 
double shear. The specimen was also double- 


sheared by the edge of the tongue, the contact 
with the specimen being line’ contact only. 
Finally, allowing the specimen to project 
through one side of the box only, it was put in 
single shear by the tongue. The results show that 
the shear test obtained depends to a large extent 
on the method of testing. The results are the 
mean of four readings in each case and in each 
case the four readings were concordant, although 
differences hetween tests are marked, 


by 


Ultimate tensile strength (0.564 in.) 17.2 tons per sq. in. 
Transverse strength (rupture modulus 

on lin. sq. bar) .. 
Shear strength (0.625in. 


bar, double 


Shear strength (0.375 in, bar, double 

Shear strength (0.22in. bar, double 

Shear strength (0.22 in. bar, double 

Shear strength (0.22in. bar, single 

Shear strength (0.22in. bar, single 

shear, line contact) 


A shear test thus does not measure an absolute 
value, but one which depends upon the conditions 
of the test. The most accurate test is probably 
made as a torsion test on a hollow cylinder. To 
see whether a regular relationship existed between 
the tensile tests and the shear test a variety of 
bars tested in tensile at 0.798 in. diameter were 
also tested in double shear at 0.5 in. diameter. 
The tensile : shear ratio varied between 0.52 and 
0.93. The constancy of this ratio is an important 
point in the French proposals for supplanting the 
tensile test by the shear Test. 

It may he added here that any test for cast 
iron which involves a small test piece is seriously 
limited in its scope. It has heen mentioned above 


203 


that it is not satisfactory to cast small test 
pieces, yet many tests on cast iron are made on 
such test pieces machined from larger bars. 
Ideally, for cast-iron testing a range of tesiing 
machines should be available, whether it be for 
tensile, transverse, impact or shear, so that test 
bars related to the cast sizes can be tested with a 
minimum of machining. At present the test bar 
is adapted to the machine, whereas the machine 
should be adapted to the test bar. The sama 


criticism of smallness applies to the Frémont 
transverse test enthusiastically advocated in 
France, which is 0.315 in. x O4 in. x 1.4 in., 


tested on 1.2 in. centres. The piece is so small 
that a considerable amount of error may arise in 
reading both deflection and load, and even in 
France a desire has been expressed for a more 
satisfactory measurement of deflection.* 


The Brinell Test. 

The Brinell test is simply applied and is now 
a widely used method of testing for steel and non- 
ferrous metals, but it has been very generally 
distrusted for cast iron. The reason is that 
Brinell hardness has repeatedly been shown to 
be no measure of machining hardness of cast iron 
or the abrasive hardness—two most important con- 
ditions in practice. Secondly, the results are 
meaningless unless the position of the impression 
is clearly defined. Obviously a soft and ferritic 
centre will give a lower Brinell hardness than a 
harder skin. There is a rough connection between 
the Brinell hardness and combined carbon in 
ordinary cast irons, but the value appears to be 
affected by the size and distribution of the 
graphite and of the phosphide eutectic. 
The Brinell test is so obviously simple and con- 
venient and can be used on the casting itself 
without destroying it, that it would be of the 
greatest possible service if cast iron were uniform. 
For general use it may be added that ferrite has 
a Brinell hardness of about 100 and pearlite of 
about 200, although cast iron can be machined up 
to 300, or even 350. Brinell hardness over a 
number of impressions even on the most uniform 
iron cannot be expected to agree to more than 
plus or minus 5 per cent. on the mean value. 


Relations Between Tests. 

In recent years a number of efforts have been 
made to determine what relations exist, if any, 
between various tests. It would simplify our 
testing enormously, for instance, if there were an 
invariable relation between the tensile and trans- 
verse tests. Furthermore, relations between 
Brinell and other tests would be of enormous value 
because the Brinell is a simple and cheap test, 
and its measurement would suffice instead of 
tensile and transverse tests. Considerations of 
the structure of cast iron lead one to surmise that 
relationships of general application are unlikely. 
They have been obtained in a number of cases 
by an investigator, taking two or three types of 
test on a series of irons, say, of varying silicon 
content, but with all other variables constant. 
The results have heen plotted and the inequalities 
in the graphs smoothed out and the equation to 
the line obtained. Their partial truth, for one 
set of conditions only (i.c., composition, test bars, 
melting conditions, moulding conditions), — is 
evidenced by the variety of lines from various 
sources, and about 30 relations between one test 
and another have been published, chiefly on the 


Continent. Their variety is sufficient to show 
that no single one can be true. 
There is an irregular relationship which we 


generally take to be 4 to 1 for compression to 
tensile, and 1.8 or 2 to 1 for transverse to tensile. 
The advantages of standard tests on a standard 


bar becomes apparent on accumulating routine 
results. Thus in a German foundry it was found 


on examining 2,000 test results on 1.2-in. and 
0.8-in. bars with silicon, between 1.2 per cent. 
and 3.2 per cent. and other elements practically 
constant, that with a total carbon and silicon of 
4.8 per cent. the strengths of both bars are prac- 
tically identical, and the lines separate as the 
ferrite increases. In America it has been found 
that any iron having an ultimate tensile strength 


of 18 tons per sq. in. in a 1,2-in. bar are 
defined by T.C. 2.5 to 3.15 and Si. 1 to 1.8 per 
cent. 
* Bulletin de L’A.T.F., p. 425, Nov. 1927. 
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The Influence of Sodium on the 
Mechanical Properties of Aluminium 
Copper Alloys. 


The modification of Silumin type of alloy by 
adding sodium to the molten mass has _ been 
widely examined. The solution of the problem, 
however, has not yet been attained, chiefly because 
of the fact that the experiments were not 
extended over the whole range of the binary 
system AI-Si. Recently W. Claus and F. 
Goederitz* made investigations on the effect of 
sodium upon the mechanical properties of 
aluminium-copper alloys. The experiments were 


Taste I. 
Sodium Period of 
Treat- added. | reaction. | Number of samples. 
ment. Percent. | Min. 
| Chill cast | 3 
A. 0.0 0 ——-—— 
Sand cast | 9 
| Chill cast | 3 
B. 0.1 | 5 
| Sand cast | 9 
| Chill cast | 2 
C. 0.1 10 -—— 
Sand cast 4 
| Chill cast | 2 
D. 0.2 5 
| Sand cast | 4 


started with the ‘‘ American Alloy’’ containing 
92.0 per cent. of aluminium and 8.0 per cent. of 
copper, which is widely used in practice. The 
process of modification which was adopted in 
these experiments and checked by the Silumin 
alloy was that recommended by Archer and 
Kempf: The alloy was melted in a graphite 
crucible and poured into a second preheated cru- 
cible; the sodium was introduced into the latter 
crucible and then the molten alloy was poured 
thereon, the time elapsing from pouring the alloy 
on to the sodium until pouring it into the mould 
was taken as period of reaction. After being 
modified the alloy was poured into a chill mould 
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an improvement of the mechanical properties by 
adding sodium does not take place; on the con- 
trary, it seems likely that sodium has a bad 
influence (especially noted in the system A, B, 
C). Furthermore it can be stated that the in- 
fluence of sodium is already perceptible with a 
reaction period of 5 minutes The micrographic 
examination showed that in the system A, B. 

the grain size of the chilled cast samples regu- 
larly decreased with the increasing sodium addi- 


Taste III. 
Al. | Gu. | Solidification | Melting heat 
Alloy per cent. range, deg. | calories. 
96/4 | 96.0 4.0 125 131 
92/8 | 92.0 8.0 103 124 
80/20 | 80.0 | 20.0 66 104 
68/32 | 68.0 32.0 0 82 


tion. In the system A, B, C this was only the 
case with 0.1 per cent of sodium and a reaction 
period of 10 minutes. In both the systems an 
influence of the added sodium on the grain size of 
the sand cast samples could not be stated. 
Further experiments were made with 0.2 per 
cent. of sodium and a reaction period of 5 
minutes; the alloys examined in these experiments 


Taste IV. 
| = gas g° =F 
eat | am Mos 
Chill .. 0.0 0.951 10.68 4.5 31.75 
Mould .. 0.2 0.906 10.68 4.7 34.9 
Sand 0.0 0.582 4.89 3.2 26.7 
Mould .. 0.2 0.526 4.70 Ras 27.95 


are recorded in Table III; the melting and pour- 
ing conditions were the same as stated above. 
The average test values for alloy 96/4 are given 
in Table IV. With the exception of a slight im- 
provement of the Brinell hardness the addition of 
sodium does not influence the mechanical pro- 
perties at all. This fact was checked by the 


with a wall thickness of 1.18 in., and into a microscopic examination; the chilled samples, 
II, 
Kind of —_——— Impact strength. Tensile strength Elongation Ball Hardness. 
mould. cna ft.-lb./sq. in. t/sq. in. per cent. t/sq. in. 
Chill mould ..| A. | B. 604 | .458 68 {10.54 2.6 | 1.9 44°5 | 43.8 
©. on 3.94 3 38.8 
Sand mould..| A. B. ——| .47 -369 5.27 | 4.51 6 5 40.7 | 40.7 


green sand mould with about 6.0 per cent. of 
water and a wall thickness of 1.58 in. The chill 
cast samples were taken out of the mould when 
the temperature had fallen to 200 deg. C. The 
sand mould was stripped two hours after being 
poured. The dimensions of the samples were 7.875 
x 1.38 x 1.38 in. The molten alloy was super- 
heated to 800 deg. C. and poured at 700 deg. C. 
There were examined the impact strength, tensile 
strength, elongation, hardness (Brinell type, but 
differently expressed); parts of the tensile test 
bars which showed no deformation were subjected 
to the micrographic inspection. The molten alloy 
was treated with sodium, according to Table I. 

The average test values are recorded in Table 
II, which is arranged according to the fact that 
there are two systems to be observed: the system 
A, B, C, with constant amount of sodium and 
varying period of reaction, and the system A, 
B, D, with varying amount of sodium and constant 
period of reaction. The test values show that 


* Die Giesseref, 1928. 


No, 3, pp. 55/61, 


No. 4, pp. 82/88, 


even, did not show any improvement of the grain 
size. 

The average test values for alloy 80/20 given 
in Table V show that by the addition of sodium 
the tensile strength is deteriorated, the hardness 
of the chilled samples is improved, that of the 
sand cast samples is diminished; the other pro- 
perties are not changed. The microscopic examina- 
tion showed that the grain size of the chilled 
samples had been greatly diminished; that of the 
sand cast samples was slightly enlarged. This 
fact, though, was not as distinct as was observed 
in the case of the American alloy. That the 
enlargement of the crystals could not be deline- 
ated by the test values may perhaps be due to the 
insufficient sensitiveness of the testing methods. 

The alloy 68/32 is of no technical importance on 
account of its high content of CuAl,, which 
renders it very brittle. Therefore the hardness 
was only examined; the test values are given in 
Table VI. From these values there can hardly be 
discerned an influence of the sodium upon the 
structure. The micrographic inspection, however, 
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revealed that this influence really exists in the 
case of the chilled samples, which showed a smaller 
grain size over the whole cross section than the 
untreated samples. With the sand cast samples 
this refining of the grains was not perceptible but 
just under the scale; in the centre of the 
samples, however, the grains were much larger 
than with the untreated samples. 


TABLe V. 
== 25 £3 
Chill ..| 0.0 0.235 | 10.41 0.6 59.7 
Mould..| 0.2 0.2465} 9.46 0.6 68.6 
Sand -| 0.0 | 0.235! 5.02 | 0.6 | 55.3 
Mould..| 0.2 0.2465! 3.3 0.5 45.7 


When comparing the results obtained with the 
chill cast samples of the different alloys it can 
be seen that the influence of the sodium addition 
upon the grain-size increases with the decreasing 
solidification range. From this fact it might be 
expected that with the eutectic alloy 68/32, which 
has no solidification range, the influence of the 
sodium might also be perceptible in the case of 
the sand-cast samples. That this is not true may 
perhaps be due to the formation of a ( » + CuAl, 
+ Na) melt, which enlarges the original solidifica- 
tion range of the binary eutectic melt (7m + 
CuAl,) to such an extent that the primary mixed 


TaB_e VI. 
Kind of | Sodium added.| Ball Hardness. Average 

mould. Per cent. t/sq. in. value. 

Chill 7 0.0 91.4 93.9 93.3 
92.7 95.2 

Mould .. 0.2 95.2 93.3 93.3 
90.7 95.2 

Sand ee 0.0 72.4 71.8 73.7 
73.0 76.2 

Mould .. 0.2 76.2 75.6 75.6 
74.9 75.6 


crystals are able to grow to large dimensions. 
The present experiments show that the modifica- 
tion of the aluminium alloys depends upon the 
thermal conditions, which may perhaps contribute 
to the solution of the Silumin problem. 


British Paper for Spanish Foundry 
Conference. 

At the forthcoming European Congress to be 
held in Barcelona in April, the exchange paper 
presented on behalf of the Institute of British 
Foundrymen will be given by Dr. Everest, of the 
University of Birmingham. Dr. Everest’s paper 
will deal with ‘‘ The Influence of Nickel on Cast 
Iron.” 


Hollow-ware Making Trade Board. 

The Minister of Labour has appointed Mr. B. A. 
Cohen, K.C., as Commissioner to hold a public 
inquiry into the objections that have been raised 
to the draft Special Order recently published by 
the Minister, revising the scope of the Hollow- 
ware making Trade Board. 

The Commissioner proposes to open the inquiry 
at 10.30 a.m. on Wednesday, April 18, 1928, at 
No. 5, Old Palace Yard, London, S.W.1. Any 
person desiring to be heard, who has not already 
communicated in writing with the Minister of 
Labour, should send to the Commissioner in 
writing, as early as possible and in any event not 
later than Wednesday, April 4, 1928, a summary 
of the representations he desires to make. 


International Metallurgical Conference in Tokyo, 
1929.—An international metallurgical conference is 
planned by the Japanese Society of Engineers, with 
the support of the Japanese Government. As at pre- 
sent arranged, the conference is to be held in Tokyo 
in the second half of October, 1929, lasting a fortnight 
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FOUNDRY TRADE JOURNAL. 


The Moulding and Casting of Small Pulleys and 
Gear Blanks.* 


By J. Longden. 


Many methods are in use for the production 
of such castings. The ordinary method of mould- 
ing by loose pattern is a slow and expensive 
method, which can only be justified where cast- 
ings are few or occasional. A wide range of 
machines is now available providing for 


The rim pattern is shown back in its position for 
ramming again. 


Another type of machine is shown in 
Fig. 2. Deep lifts are possible with this 
machine, as pattern drawing is done by 


means of toothed bar, pinion and hand wheel. 
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Any diameter rim which it is desired to use may 
be raised and operated as a single pattern on 
setting a pointer on a_ scale, the remaining 
patterns serving to strip the rim inside and out- 
side. Loose half-arm patterns and bosses are 
used and suitably located with a view to exact 
registry of the top and bottom half moulds, both 
being made on the same machine. There are 
several good British machines of the hand- 
ramming type. Many people, of course, made 
their own. For many years the author has followed 
the practice which will now be described. 


Author’s Normal Practice. 


The machine in use is the Adaptable (a 
Pridmore would be just as suitable), upon which 


Fie. 4. 


ramming by hand or power. In every case the 
type of machine adopted must be determined by 
local circumstances and requirements. It is 
not intended to enter into a general description 
of these various types of machines, but to make 
brief reference to one or two hand-ramming 
machines. Fig. 1 shows a _ typical machine 
suitable for the making of pulleys (as 
well as other things). This is a German machine, 
made by the Badische Maschinenfabrik, of 
Durlach, as are also the next two to which 
reference will be made. The photograph shows a 
mould rammed up and lifted clear of the stripping 
plate after the rim pattern has been withdrawn. 


* A Paper read before the Scottish Branch of the Institute of 
British Foundrymen, Mr. H. Winterton presiding. The Author is 
foundry manager to Messrs. D. & J. Tullis, of Clydebank. 


For different sizes of pulleys, different patterns 
and stripping plates are attached to the machine. 
Owing to the deeper length of rim pattern which 
may be used on this machine, pulleys with double 
arms may be made without the aid of cores. The 
machine shown in Fig. 3 is of more interest and 
ingenuity. It is intended solely for the making 
of pulleys of various sizes on the one machine 
without the necessity for setting up fresh patterns. 
The machine is of similar design to the preceding 
one. The outer stripping plate carrying the box pins 
is permanent, but inside this, within limits corre- 
sponding to the size of the machine, a number 
of rim patterns (up to 21) are arranged tele- 
scopically, one within the other. These, when 
at rest at the bottom of the draw, sit flush at 
their top edges with the outer stripping plate. 


pulleys are made up to a maximum diameter of 
16 in. The pattern, as shown in Fig. 4, ready 
for the moulding box, represents a complete half 
of the casting. After ramming, the rim is drawn 
through the stripping plates; the mould is then 
lifted away. The boss pattern (which is loose, 
having a male and female locating centre) is 
lifted away with the mould, withdrawn, and re- 
placed ready for the next mould. The pattern 
with rim withdrawn is shown in Fig. 5, the boss 
pattern having been replaced. As the arms of 
the pulley are bent it is obvious that provision 
must be made for the centre to give upper and 
lower impressions, in top and bottom moulds re- 
spectively. To explain this it is necessary to 
describe the details of the pattern. The rim 
pattern is attached to the movable carriages of 
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the machine, which lowers the rim to its limit on 
the handle being turned through 180 deg. The 
outer stripping plate is screwed down to the 
adjustable shoulders of the machine. So much is 
commonplace. A sketch of the casting is shown 
in Fig. 6. It is obvious that one half-pattern 
only would give top and bottom arm impressions 
which would not match. This is dealt with as 
follows. The arm pattern is made in exact halves, 
without boss, in cast iron. Each half is machined 
on its flat joint face, screwed to the other, and 
highly finished. The halves are then taken apart 
and attached one on each side of a j-in. steel 
plate, which has been turned up on each surface 
and the outer edge turned to the inside diameter 
of the rim pattern. To secure that the half-arm 
pattern shall register properly, one half-pattern 
is laid on the plate, which is then drilled to the 
existing holes in the arm pattern. Both are then 
screwed to the plate, one on each side. At the 
centre of each half arm pattern a socket has been 
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the arm patterns across the diameter. At one 
edge of the inner plate and at the corresponding 
edge of the outer plate a slight incision is made, 
on the centre lines, just where they meet the 
rim, which serves as a permanent guide in setting 
the inner stripping plate. If, when this is re- 
versed, the incision is exactly in line with that 
on the outer stripping plate, a perfect arm joint 
is the result. 

The kind of stool used for carrying the inner 
stripping plate is of importance. The most con- 
venient stool for the purpose is shown in Fig. 7. 
It is simply a bobbin of cast iron, machined on its 
upper and lower faces. The inner stripping plate 
rests on this. Two countersunk holes are bored 
through the arm pattern and centre plate, on the 
middle line, and the stool has corresponding 
tapped holes; which, however, are placed at 
different distances from, though on the same 
line, so that, on reversing, the plate must go into 
its proper place when screwed up. 


' 


i 


ar 


~ 


FIG. 9 


drilled, into which a spigot on the loose boss 
pattern fits. The two-sided arm pattern plate is 
shown at the top of Fig. 7, serving as centre 
stripping plate and arm pattern for both half 
moulds, one side being used whilst bottom half 
moulds are being made, and the centre plate is 
then reversed whilst the top halves are being 
rammed. 

It is of first importance that when the half 
moulds rammed on different sides of the centre 
plate come together they should register exactly. 
If on reversing the plate the slightest twist 
takes place, the castings are unsatisfactory. This 
is easily safeguarded. The chief registration is 
determined on the outer stripping plate. In 
drilling this plate for the box pin-holes a line is 
scribed through the mathematical centre of the 
pulley through the long axis of the stripping 
plate. This line must cut the pin-holes exactly 
into halves. This secures exact registry for top- 
and bottom-parts of the rim mould. 


Using the Stripping Plate. 
The middle stripping-plate, carrying the arms, 
has also a line on each half, which exactly divides 


Though this description is lengthy, the work of 
setting the centre plate takes up only a minute or 
so. As the stool is rather heavy, it is only neces- 
sary to put the screws through the centre plate, 
tighten them up, and twist the stool round until 
the notches on the inner and outer stripping 
plates are in alignment. Work can then go on 
indefinitely. The stool does not need screwing 
down to the machine, owing to its weight. Care 
is needed that on the final adjustment the inner 
and outer stripping plates are on the 
horizontal plane. 


How Larger Pulleys are Made. 

With the pattern described, a pulley of a maxi- 
mum rim width of 12 ins. can be made, but the 
same pattern is used for every width of rim less 
than that. The usual method of doing this is to 
raise the outer and inner stripping plates to leave 
the necessary depth of rim. Where changes in 
depth are frequent, this method is cumbersome, 
and the author has adopted a simple plan. It is 
obvious that, in the act of withdrawing the rim 
pattern, by me&ns of the handle, the rim _ is 
gradually reduced in depth to zero—over the strip- 


same 
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ping plates. Hence it is only necessary to provide 
a rest for the plate to which the rim is fastened 
at any given height. Into the under-side of the 
outer stripping plate, on opposite sides, two studs 
are screwed, on each of which revolves a little 
cam, which can be raised or lowered by suitable 
nuts on the stud. On the toes of the cams tlie 
pattern plate rests, at the height required. On 
the completion of ramming, the toes of the two 
cams are turned outwards by a simple movement, 
and the pattern withdrawn. Many widths and 
depths of pulleys may be made in this way; the 
webbed pulleys having a suitable plate centre in 
the pattern, instead of arms. 

In the ramming of pulleys of this character it 
is found that care is needed to get sufficient 
solidity just at the joint, unsightly swellings 
otherwise resulting. 


Governing Factors. 


The strength and soundness of a pulley are con- 
ditional on (1) the metal of which it is made; 
(2) the method of pouring: and (3) conditions ot 
cooling. The author has found an iron of the 
following order to give easy machining on the 
rim, whilst allowing of soundness at the boss:~-- 
GC 3.2, CC 0.3, Si 2.25, Mn 0.5, S 0.08, and 
P 0.6. 

Before discussing pouring, regard must be had 
to the following: —The rim of a pulley, when cast, 
cools off very quickly, the arms and boss cooling 
later. This puts the arms in tension. With 
straight arms, fracture may occur unless the boss 
is bared quickly, or some other method adopted 
to reduce the difference in rate of cooling. To 
get some idea as to the amount of stress left in 
a pulley when cold, a casting of the dimensions 
shown in Fig. 6 was cast, with a runner on the 
boss. After dressing, the thin part of the rim 
was cut away on each side of that part of the 
rim which was attached immediately to the arms, 
as shown in Fig. 8. The diameter of this skele- 
ton pulley was taken, by means of vernier calipers, 
across the line of each pair of arms in turn. The 
mean of the two was found to be 16.088 ins. Four 
pieces were then cut out of the rim, each midway 
between the arms, in order to break the con- 
tinuity of that part of the rim, and allow the arms 
freedom to arrange themselves in line with their 
inclination. The diameter across the line of each 
two arms was again taken, and it was found that 
the mean of the two was 16.032 ins. This shows 
that the arms are held by the rim in a stressed 
condition. 


Stresses in Pulleys. 


A second pulley was cast with a runner, as 
shown at Fig. 9. This casting was treated exactly 
like the other. Before cutting the slots between 
the arms the mean of the two diameters was found 
to be 16.092 ins. After the rim was cut and the 
arms freed, the mean diameter was found to be 
1¢.068 ins. When freed from the rim, therefore. 
the casting run on the boss contracted 0.056 in., 
whilst that run on the rim contracted 0.024 in. 

Out of a batch of bought textile-machinery 
scrap, which had probably been in service ten to 
fifteen years or more, two small unbroken pulleys 
were taken, and treated in the same way as the 
previous cases. Both were 1l-in. pulleys, but 
one had bent arms, whilst the other had straight 
arms. On freeing the arms from the rim in the 
case of the one with bent arms, a reduction in 
diameter of 0.04 in. was found, whilst in the case 
of the one with straight arms no reduction was 
observable. 

The pulley with bent arms is always easier to 
produce with unbroken arms than one with 
straight arms. It is probable, however, that no 
cast-iron pulley ever goes into service quite free 
from unrelieved stress in the arms. The point to 
notice in the above experiments, however, is that 
the pulley cast through a runner on the rim left 
the least unrelieved stress in the arms. It is 
therefore wrong in principle to run such castings 
on the boss where it can be avoided. 

In such cireumstances in which a _ pulley is 
rejected for the slightest porosity in the boss, it 
becomes a serious question as to how to secure 
uniform soundness. Feeding the boss by rod give-~ 
very indifferent results. Fortunately, the problem 
is simple of solution. Such castings may be cast 


with almost unvarying success from the point of 
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view of securing soundness in the bess by running 
on the rim, and having no riser on the casting. 
Running on the rim, therefore, justifies the two 
conditions which have been laid down. For a 
16-in. pulley the runner section nearest the cast- 
ing is 4 in. by 1} in. For smaller pulleys a pro- 
portionate reduction is made. A number of 
pulleys made in the manner described are shown 


at Fig. 10. 
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like this, the production of half patterns which 
shall register properly is a difficult matter. Here, 
however, an ordinary double-sided plate was made, 
but with a strong plate section of 1 in. The 
whole of the rim is on one side of the plate, the 
other side being straight, except for the centre 
containing the boss and hollow part which matches 
the arms. In the position shown at Fig. 11 the 
pattern is in position for ramming the drag parts, 
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moulded quite well from one-half pattern. Where 
the teeth are cast, however, the rim can only be 
jointed at one edge. Consequently, two pattern 
plates are usually required for such wheels. 
Fig. 13 shows a method of using one pattern and 
stripping plates to make both halves of the mould. 
To ram the drag parts, containing the full depth 
of the rim and teeth, and half the arms and boss, 
the outer stripping plate is at its base, as shown 


Fig. 10. 


Gear Blanks. 


The production of good gear blanks requires 
much care. The moulding of such wheels may be 
done entirely by hand or by the aid of machines. 
At Fig. 11 is shown a blank spur wheel pattern 
mounted on a jar-ramming machine. This 
machine will ram up any similar wheel satis- 
factorily. It will be seen that the arms of the 
wheel illustrated are much bent in the same direc- 
tion as the line of the axis of the boss. In a case 


When the top parts are to be rammed, the plate 
is turned over. A wooden cradle (dimly seen at 
Fig. 11 behind the machine), heavily clamped at 
the corners, is put on the table of the machine, 
upon which the pattern plate rests solidly. The 
screws are put in and ramming proceeds. The 
pattern ready for the top part moulds is shown 
in Fig. 12. 

Wheels may be rammed by the hand or many 
kinds of machines. A simple wheel may be 


in Fig. 13. The stripping plates between the arms 
are permanent. When the mould is rammed, the 
pattern is withdrawn downwards by a few turns of 
a handwheel underneath. To prepare the pattern 
for ramming the top part, the wheel pattern is 
brought up to its original position. The outer 
stripping plate is then raised, as shown in Fig. 14, 
reaching a stop when it is level with the top rim 
of the pattern. In order to secure proper register, 
the moulding box pins are placed on a line which 
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divides the boss and two arms. 
can thus be secured. 
principle are possible. 

Where a pinion with cast teeth is made on any 
kind of the small machines which have been de- 
scribed, it is a simple matter to make them on the 
same lines. Certainly, where the output required 
justifies, it may be an advantage to have different 
machines for top and bottom parts of such moulds, 
so that work can be proceeding on both halves at 


A perfect joint 
Many applications of this 
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In circumstances such as the author had to face, 
in which no gear casting is passed for service after 
machining if there is the slightest sign of poro- 
sity at the root of any tooth or in the bore of 
the boss, or on any machined surface, one has per- 
force to find methods of production which will 
give something like assurance as to the results. 

There are few castings which are put to so severe 
a test at the hands of the machinist, who cuts deep 
gashes at close intervals all round the wheel rim, 
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bore; and (4) sponginess at the root of the teeth 
when cut. With regard to the first defect, the 
remedy is obvious. Good work on the part of the 
moulder is imperative. In green sand moulds there 
was often a tendency for plumbago to run before 
the metal, making dirty places. It is better, 
therefore, to leave plumbago off, particularly in 
wheels which were webbed. Dirt in a casting is 
often due to the insufficient size of the runner 
basin in relation to the size of the gates. 


ul 


7 


CIRCULAR CHILLS 
6 Sections 

— 


4 


‘Fic 19 


once, otherwise there is considerable advantage in 
the above method. 


Two Pictures. 

The making of really good gear blanks in cast 
iron is a difficult matter. Some time ago, at a 
meeting of the London Branch, Mr. H. J. Young 
said that, a short time before, he had visited three 
works in which gear wheel blanks were made, the 
teeth being cut, and that there seemed to be no 
really good castings at all; in practically every 
case the teeth were more or less bad at the base. 
It is remarkably easy to get such results, yet with 
not a little care the results may be quite different. 


right into the heart of the cast section, leaving 
no place where a slight unsoundness might hide 
itself. The machining operations on a gear blank 
are of an expensive character, involving the facing 
up and boring of the boss, cleaning up the three 
rim faces, slotting the boss for the keyway and 
cutting the teeth. Before this last operation is 
begun the other machining operations are com- 
plete. If any defect only appeared when the cut- 
ting of the teeth had reached an advanced stage, 
the wheel was an expensive loss. Generally, the 
defects which had to be dealt with were :—(1) 
Those due to dirt on the top faces of the castings; 
(2) blow holes on upper faces; (3) sponginess in the 


Limited Machining Allowances Unprofitable. 

Blow holes may be due to faulty centre cores; 
too hard ramming of the mould (if green); insuffi- 
cient venting; too much use of the swab; or dull 
iron. Whilst all these are certainly due to faulty 
work, it is true to say that the tendency to keep 
machining allowances down to 4 in. on the upper 
surface of such castings is a very doubtful 
economy. Many a rejected casting would be in 
service if a little extra machining allowance were 
given on upper faces. Defects three and four are 


much more difficult to eradicate, being due to the 
reduction in volume in grey iron which takes place 
when the metal crystallises out from the liquid. 
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EVANS’S ELECTRIC 


GYRATORY FOUNDRY RIDDLE 


HE saving accomplished by the use of our 


Electric Gyratory Riddle pays for the cost of 
the machine in a few weeks’ time. 


It will sift more sand with one operator than six 
men sifting by hand. In addition to this it mixes 
the sand better, and produces a better grade than 
hand labour. 


The machine is portable and may be moved 
to any place in a few moments (where a hook for 
suspension is available and electric current in 
service) and set in motion instantly. 


Motor and working parts are all above the 
sieve, thus preventing the sand from interfering 
with the operation of the machine. 


Power required, B.H.P. 


JAMES EVANS CO. (M/c) LTD. 


Britannia Works, BLACKFRIARS, MANCHESTER 
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Figs. 15, 16, 17 and 18 show side views of a 
series of blank pinions as they stand on the moulds 
after casting. These relatively small castings can 
give a good deal of trouble, on account of the 
tendency for sponginess to appear in the bore and 
at the root of the teeth when cut all round the 
big diameter. Such castings cannot be fed solid 
with the rod. The easting shown at Fig. 15 can 
be had perfectly clean and solid if cast by a pencil 
runner through the small feeding head shown in 
the sketch, and if cast in the metal of the follow- 
ing order :—T.C., 3.4; Si, 1.5; Mn, 0.6; S, 0.08; 
and P, 0.4 per cent. The pinion shown at Fig. 16 
will not yield good results by the same method 
owing to the greater mass where the teeth are to 
be cut. Completely satisfactory castings can be 
obtained by supplementing the practice as used in 
the first case by a series of chills, placed all round 
the castings in the region of the teeth, as shown. 
Tn this case, however, it is necessary to use a 
metal having a higher Si content, or the eastings 
will not be machineable. The same procedure 
gives first-class results in the cases shown in 
Figs. 17 and 18, though the small feeding heads in 
these two cases are troublesome in fettling. One 
may note, in passing, that all these four castings 
could be quite satisfactorily cast in iron moulds. 

A series of pinions are cut from blanks, repre- 
sentative sections of which are shown in Figs. 19 
and 20. Manv ways of running these castings have 
been tried. The method at present adopted, which 
gives very good results, is shown in the sketches. 
Two 3-in. runners are placed on the boss, around 
the under fillet of which a ring of chills is placed. 
No riser is used. Where castings of this character 
are made with a rim thickness of more than 14 in. 
it is necessary to put a riser on the rim and feed 
it. Other wheels of the same general design, as 
Fig. 20, but with the lower part of the boss 
thickened to a 2!-in. section all round, have a 
correspondingly heavier chill at that place. Tn this 
case, when the castings reached the machine shop, 
a deep groove is first cut all round the base of the 
boss of the casting near the web, to provide tool 
clearance, after which teeth are cut all round, a 
single casting comprising two pinions being the 
result. 

Wheel B'anks. 

Another type of blank is shown at Fig. 21, the 
mode of casting shown being the only one which 
will give assurance of a perfect casting. Teeth are 
eut all round the outside of the rim, the inside 
of the rim being cleaned up for a friction cluteh. 
The long boss is bored and turned all down its 
length, whilst the bottom face of the casting is 
machined all over. Tt is run as shown through 
two 7/16 in. runners, with no riser. 

A large variety of spur wheel blanks is made 
of the general design shown at Fig. 22. These are 
cast, with almost unvarving success, by means of 
one or two runners placed on the boss, and two 
risers, one on each side of the rim. In this case, 
the runner is rod fed, and trouble never occurs 
at that place. For wheels of the size shown in 
the sketch metal of the order of GC, 2.9; CC, 0.5: 
Si, 1.7; Mn, 0.6; S, 0.08; and P, 0.5 per cent. 
is used, which gives easy enutting of the teeth for 
the tool, and perfectly solid and clear teeth all 
round the wheel. Wheels which have a greater 
rim sectional area than that shown at Fig. 22 are 
fed with the rod at two places on the rim. 

The wheel blank, shown in section in Fig. 23, 
is of similar proportions to the last, but the arms 
are bent as shown. This is the wheel which is 
rammed on the jar-ramminge machine, as shown 
in Figs, 11 and 12. Tn moulding, it is found con- 
venient to carry the hollowed joint caused bv the 
hent arms in the top part. Consequently, when 
the mould is cast, there is a tendency for the rim 
to be robbed of liquid metal by the arms on solidi- 
fving, these being smaller in section than the rim 
and lower. If no preyentive steps were taken, 
porosity will appear on cutting the teeth at the 
junetion of the arm with the rim. This is com- 
pletely taken care of by placing a chill on the 
under side of each arm where it joined the rim, as 
shown in the sketch. 


Conclusions. 
To recapitulate; in webbed blanks, the use of 
a ring of chills round the boss wall give sound- 
ness of an order which cannot he reached in any 
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other way. Whilst, however, in the case of the 
webbed blanks which have been referred to, such 
treatment of the boss is consistent with equal 
soundness in the rim (in which the teeth are to 
be cut) where deep teeth are required, necessitat- 
ing a rim thickness in the casting of more than 
1} in., then it becomes necessary to feed the rim 
by means of the rod. On the other hand, where 
a wheel has arms instead of a web, solidity in 
the rim may be expected up to an upper limit of 
rim section of 13 by 2} ins., without rod feeding 
on the rim, if the boss is fed by the rod. If such 
a boss is chilled, then the rim is likely to be un- 
sound: the reason being that the chilling in the 
region of the runners shortens the length of time 
during which hot metal from the runners may 
gravitate through the arms, to make good the loss 
of liquid volume due to crystallisation proceeding 
in the rim. Where chills were used casting with 
highly superheated metal is unlikely to give good 
results, particularly if the runners are situated 
near the chills. Tn such cases the metal should not 
be poured until the ‘ break’? on the surface of 
the metal is fairly pronounced. Where no chills 
are used (apart from danger of scabbing) the 
hotter the better is a good rule, having regard to 
the upper limits of temperature which it was 
possible to reach in the cupola. 

In the Paper a few apparently simple illustra- 
tions have been used. Tt would be a serious mis- 
take, however, for any foundryman to under-rate 
their practical difficulties: vet careful observance 
of the principles here laid down will make it pos- 
sible for him to avoid coming into the category 
of the dreadful examples quoted by Mr. Young, 
and machine shop rejections of 2, 3 or 4 per cent. 
will he the worst that need he expected. 


DISCUSSION. 


During the discussion which followed Mr. Lacrie 
said that if one cast with only one small gate on 
a 16-in. pulley, the metal could not he more than 
| to 2 in, thick on the edge of the pullev. There 
was a chance that there would be unequal con- 
traction. The metal also must be sufficiently hot 
on the other side of the mould. Mr. Toneden had 
referred to the casting of blanks with a pencil 
runner, He took it that Mr. Longden was a 
believer in a pencil runner. He thought that some 
people made a fad of that. He had alwavs under- 
stood that with pencil runners one discarded 
feeders, but Mr. Longden used both. Tn regard 
to putting feeders on the neck of the arm, his 
opinion was that if one did that and checked the 
liquid contraction there, it went on just the same. 
He thought it would be much better if the chill 
were taken away from the neck of the arm alto- 
gether, and the feeding done from the blank. He 
had once had to make a wheel of 14 ft. diameter. 
The wheel ran on a friction ring, and there was a 
hollow on the inside. Tt was not only a blank that 
they cast originally, it was really a toothed wheel. 
The result was that the point of the ‘“ V’? came 
very near to the wall of the mould, and hetween 
each “*V’’ was a heavv mass of metal. To feed 
each tooth was impossible There were twelve 
arms. He fed as near as possible to the rim at 
the end of the 12 arms. To his dismay, when they 
came to machine the wheel thev found soft parts 
at the root of the teeth. Could Mr. Longden tell 
him how the trouble might have been avoided ? 

Mr. Lonxepnen replied that it was a_ difficult 
problem, and he did not think he could offer any 
suggestions. With regard to the other things 


which Mr. Laurie had said, it was quite true that: 


the shrinkage would be found somewhere in the 
arms. But what he was after and what he 
obtained was a solid rim when the teeth were cut. 
He believed in the pencil runner up to a point. 
It was effective up to a maximum sectional area 
of 18 in., after which it was useless. In regard to 
running pullevs on the rim, he had cast at least 
6,000 pullevs in that wav. and it was very seldom 
that he had one running thin on the opposite side. 
Tt did not need a very hot mould. 

Mr. Hearst said that his method was to run 
pullevs on the boss. Tf one started running pullevs 
down the rim, and if the runner got inst a shade 
to one side, thev would probably find more scab 
on the pullevs than thev generally found blow 
holes. In 95 per cent. of the cases the fault in a 
serapped casting lay not in the making of the 
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mould but in the running of it. In his opinion a 
pencil runner was better than any other kind. 
He ran down the boss and fed at the rim, and 
when they ran into the casting they used a deep, 
narrow cut. 

Mr. Miter, speaking of belt conveyor pulleys, 
said that his people cast them down the boss, and 
they had very little trouble. At first they had some 
trouble because they cast two or three in the box, 
but now they cast them singly. Regarding the 
metal, he would like to know if Mr. Longden had 
ever experienced the trouble through having a 
chill on the face of the blank. Did the machine 
shop ever complain that they were too hard? Did 
Mr. Longden always aim at 0.5 per cent. man- 
ganese, or exceed that? 

Mr. Lonepen replied that he had not tried 
higher than 0.5 per cent. of manganese, Regard- 
ing the other question, an iron with low silicon 
would stand less stress than an iron with high 
silicon. If the composition of the metal was con- 
trolled, together with a known depth of chill, no 
trouble was likely to occur. The cross sectional] 
area of the chill should not be more than 80 per 
cent. of that of the section of the mould against 
which it was placed. 


Institute of British Foundrymen. 


London Junior Section. 

On Saturday, March 10, a party of members 
of above Junior Section visited the Croydon Bell 
Foundry of Messrs. Gillett & Johnston, where 
they spent a very enjoyable afternoon. 

This business was established in 1844 by Mr. 
William Gillett, and, at first, was devoted entirely 
to the manufacture of small clocks. A few years 
later he was joined by Mr. Bland, and the making 
of turret clocks was commenced, for which the 
firm now has a world-wide reputation. In 1877 
Mr. Johnston became a partner, and the business 
was further extended by the development of the 
Bell Foundry. 

The works cover an area of about one acre and 
are divided into the following departments :—Iron, 
gunmetal and bell metal foundries: heavy turret 
clock shop; small turret clock shop; heavy machine 
shop and turnery; smithy: church-bell hanging 
and founding: wheel-cutting department: small 
clock-making and repair shops: dial glazing and 
painting: pattern and clock case making: 
carpenters’ and packing-case shop. 

The works have been entirely remodelled 
recently, the most up-to-date and semi-automatic 
machines being installed. 

There is a specially designed tuning machine 
for adjusting any slight error in tone after the 
casting 6f the bell, but it is possible very 
accurately to estimate the tone of a bell when 
moulding up in the foundry. The tuning is in 
charge of a special staff of musical experts. The 
firm has a system of roller hearings for large 
bells, by the use of which the great labour of 
ringing for any considerable period is greatly 
minimised, 

The visitors were greatly impressed by the large 
Bourdon, weighing 18! tons, for the Riverside 
Drive Church, New York. This is the largest bell 
ever cast in England and the largest ever tuned 
in the world. The total weight of the bell, clapper 
and headstock is 25 tons, and that of the frame 
is 143 tons. It is fitted with two wheels and 
electric apparatus specially designed to ring the 
hell automatically. 

There was also a complete carillon fitted up 
(also for America), upon which Miss N. Johnston 
played during the afternoon. 


Continental Zinc Cartel.—It has now definitely been 
settled that Brussels is to be the headquarters of the 
Zine Cartel. A common statistical office is to receive 
regular reports from members in regard to output and 
stocks, and. distribute information. The propaganda 
service to increase the use of zinc will be organised 
by the same office, which will also study the tariffs 
to be applied, the divisions of markets and respective 
production figures. 


| 
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MOULDING BOXES 


@ LIGHTNESS AND EASE OF HANDLING; 
@ ROBUST CONSTRUCTION ; 

@ DURABILITY AND LONG LIFE; 

PERMANENT ACCURACY. 


These are the paramount essentials of the modern 
moulding box. 


Sterling Boxes embody all these qualities. ‘They 
are made from solid ribbed rolled steel of the 
special section shown below. 


Some of the largest and most up-to-date foundries 
in the country are now completely equipped with 
Sterling Boxes. 


All Sterling Boxes are made to suit the individual 
requirements of each Foundry. We will drill 
them to match up to your existing pattern plates 
or odd-sides and fit them with bars to suit your 
special patterns. 


Have your next lot of Boxes made by 
the leading Moulding Box Specialists. 


STERLING FOUNDRY SPECIALTIES LTD., BEDFORD 


London Office: 
13, VICTORIA STREET, S.W.1. 


Telephone : 3345 BEDFORD. 
Telegrams: STERFLASK, BEDFORD.” 
Code: WESTERN UNION. 
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Trade Talk. 


InpustriaAL CompusTioN ENGINEERS, LiMiTED, 
announce that they have removed from Wybert 
Street, London, N.W.1, to more commodious pre- 
mises at Cecil Chambers, Strand, London, W.C.2. 

NEGOTIATIONS are stated to be proceeding for the 
fusion of certain interests of Sir W. G. Armstrong, 
Whitworth & Company, Limited, with the old-estab 
lished businesses of Craven Brothers (Manchester) and 
Joshua Buckton & Company (Leeds). 

Work ON THE ALTERATIONS and improvements to 
the Underground rolling stock is well in hand, and 
contracts for the following equipment have been 
placed :—For the District Railway.—101 car bodies, 
184 bogies, 538 traction motors, 263 control equip- 
ments. For the Hampstead and City Lines.—112 new 
cars, 224 bogies, 128 traction motors, 127 control 
equipments, 170 car bodies. For the Bakerloo Line.— 
162 new cars, 116 traction motors. 57 control equip- 
ments. A further 136 car bodies, 612 an 
266 traction motors have been ordered for the Hamp- 
stead and City and Piccadilly lines, and 67 control 
equipments for the latter railway. 

AN InpustRIAL CONGRESS, organised by the Home 
Office and the National ‘‘ Safety First ’’ Association, 
will be held at Caxton Hall, Westminster, on Tues 
day, March 20. The Congress will be opened at 
10.15 a.m. by the Duke of York, the chairman being 
Sir Gerald Bellhouse, H.M. Chief Inspector of Fac 


bogies, 


tories. There will be papers on The Value of 
Safety Work in Industry,” by Mr. E. J. Fox 
(managing director, Stanton Ironworks Company. 
Limited), and Mr. George A. Isaacs (general secre- 


tary, the National Society of Operative Printers and 
Assistants) ; and ‘*‘ Machinery Design, from the Safety 


Standpoint,” by Sir Alfred Herbert. Subsequently 
there will be a tour of the Home Office Industrial 
Museum. The fee for the conference, including 


luncheon, tea. and a copy of the proceedings, is 10s. 

A report from Sydney, New South Wales, gives 
intimation of an important project with which British 
concerns are associated, for the development of a new 
steel enterprise in Australia. It is stated that 
Dorman, Long and Company, Limited, and Baldwins, 
Limited, and Howard Smith, Limited, steamship 
owners, are joining the Hoskin Company for the pur- 
pose of developing the iron and steel trade at Port 
Kembla. The new company will have £5,000,000 
capital, and contemplates the erection of one of the 
most up-to-date plants in the British Empire. Inter- 
viewed, Dorman, Long and Company, Limited, stated 
that it was true that negotiations had been in progress 
for some time past on the lines indicated, but they 
were still awaiting confirmation of the deal. Subject 
to that confirmation Dorman, Long’s contribution to 
the enterprise would be that their constructional 
yards at Sydney and Melbourne would be handed 
over to the new company. 

ImpertaL CuHemicaL INpustries, Lriwirep have 
recently placed an exceptionally large and interesting 
contract for steam turbines with generators and con- 
densing plant with the Metropolitan Vickers Elec- 
trical Company, Limited, the contract having been 
awarded after severe international competition. The 
present contract is for nine turbo-alternator sets, with 
an aggregate output capacity of 93,000 kilowatts 
(equal to 125,000 b.h.p.), to form the equipment of a 
new power station for a large chemical works now 
under construction for Synthetic Ammonia and 
Nitrates. Limited, at Billingham, near Stockton-on- 
Tees. The new power station will have a capacity 
appreciably greater than that of the famous Man- 
chester Barton generating station, the equipment of 
which consists so far of three Metrovick 25,000-kw. 
sets, and as can easily be realised, the present contract 
is one of the largest for power plant ever placed in 
Great Britain. Besides providing electric power sup- 
ply in the new equipment, more than half the total 
steam to be generated will be used for manufacturing 
process work, having first of all passed through the 
Sietnetnans turbines. Whilst the double use of 
steam, first to obtain electric power from turbo gene- 
rators and afterwards at a suitably reduced pressure 
for process work, is not new, the new installation will 
be of particular interest in that this system will be 
applied on a large scale. The plant ordered from 
the Metropolitan Vickers Company comprises a 
total of nine turbo-alternator sets, three-phase. 
40 cycles, 2,400 r.p.m., 6,300 volts, arranged as 
follows :—Three 12.500-kw. M.C.R. primary sets, 
three 12,500-kw. M.C.R. condensing sets, and three 
6,000-kw. M.C.R. feed-heating sets Two sets in each 
group will be working when the station is on full 
load, the other set in each group being used as a 
stand-by. The primary turbines will be designed for 
operation by steam at a _ stop-valve pressure of 

Ibs./sq. in. gauge, superheated to a total tem- 
perature of 833 deg. F., each set exhausting approxi- 
mately 5,850 metric tons of steam per day at a pres- 
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sure of 275 Ibs. in. and «a temperature of 
662 deg. F. The electrical output under these condi- 
ditions will be about 12,000-kw. for each set, this 
being the service rating. The exhaust steam from the 
primary sets will be led to a set of steam receivers. 
whence it will be distributed, the greater portion 
being taken to various parts of the chemical plant 
for process work, etc., some to the last stage feed 
heaters, and the remainder supplying the condensing 
and feed-heating turbo-alternator sets. As a stand- 
by, and to provide for any sudden increase in the 
quantity of steam required, a set of reducing valves 
with de-superheaters will be installed under a separate 
contract as by-passes to the primary turbines. The 
feed-heating turbo sets will comprise :—Three feed- 
heating turbines, three sets of five-stage vertical feed 
heaters. four sets of boiler feed pumps, and three 
sets of heater drain pumps. 


Patent Specifications Accepted. 


The following list of Patent Specifications Accepted 
has been taken from the ‘* Illustrated Official Journal 
(Patents).’’ Printed copies of the full Specifications 
can be obtained from the Patent Office, 25, South- 
ampton Buildings, London, W.C.2, price 1s. each. 
The last numbers given are those under which the 
Specifications will be printed and abridged, and all 
subsequent proceedings will be taken. 


20,231. MEeTALLBANK UND Mevatturciscne Ges. Pro- 
cess of briquetting tin ores. (August 9, 1926.) 


275,618. 
23,751. BeENNis, A. W. Chain grates for furnaces. 


(January 21, 1927.) 283,945. 


25,472. Ger, L. F., and Apams, F. E. Sheet-meta! 
boxes or cans. October 13, 1926. 285.526. 
28,677. Ever, C. V. A. Purification of furnace gases. 


November 15, 1926. 285,544. 


28,748. Herrmann, G. Combined drying-chamber 
plant and grate furnace. November 15, 1926. 
285,546 


29,056. SMITH, W. S., Garnett, H. J., and Horpen, 


J. A. High-resistance alloys. November 17, 1926. 
285,565. 
29,149. GENERAL ELEcTRIiIc Company, LIMITED, and 


Smituetts, C. J. Manufacture of chromium or like 
refractory metals. November 18, 1926. 285,571. 

50,617. Watker, M. Feed-motion for metal planing 
or cutting machines. December 3, 1926. 285,597. 

1,869. Marks, E. C. R. (American Smelting and Re- 
fining Company). Refining metals. January 21. 
1927. 285,630. 

Scuantz, C. F. Recovering metal from iron 
pyrites, similar ores, and etc., containing copper 
and zinc. March 12, 1927. 285,662. 

7,665. F. W. Melting metals, and 
apparatus therefor. (March 19, 1926.) 267,972. 

8,130. Sincer, Dr, F. Producing by hot extrusion 
process tubes, rods, and etc., from iron, steel and 
etc. (March 29, 1926.) 268,360. 

10,716. GEs., 
and Ritz, C. 
by welding. 

12,876. 
molten iron. 
271,100. 

15,441. Ropins Conveyine Bett Company. Belt idlers. 
(July 31, 1926.) 275.175. 


Kunt, L., 
Fastening of plates to iron sleepers 
April 21, 1927. 285,687. 

YECHESNE, J. Purifying and deaerating 


(May 14, 1926.) (Addition to 265,827. 


17,428. Merroporitan-Vickers ELectricat Company, 
LiMiTED. Electric induction furnaces. (July 27, 
1926.) 275,189. 


18,814. Newton, CHAMBers & Company, LimiTEp, and 
Hurst, J. E. Production of cast-iron castings by 
the centrifugal process. July 15, 1927. 285,721. 


19,941. VEREINIGTE STAHLWERKE AKT.-GEs. Rolling- 
mills, particularly _sheet-metal _rolling-mills 
(August 7, 1926.) 275,608. 

21,884. INTERNATIONAL GENERAL COMPANY, 
Inc. High-frequency induction furnaces. (August 
19, 1926.) 276,351. 

29,274. GRaBLER MANUFAcTURING Company. Foundry 
mould-carriers. (September 19, 1925.) (Divided 
Application on 258,621.) 280.210. 

28.963. CHatk, J. T. Chains and chain belts. 


November 16, 1926. 285,951. 


29,349. Wuirrex, Dr. H. Reduction of ores. (July 
27, 1926.) (Addition to 274,803.) 275,144. 
29,733. Kriwan, A. Rolling-mills. November 24, 


1926. 235.983. 
5,981. Ruopes, C. J. Presses for drawing sheet 
metal. February 12, 1927. 286,068. 


_- Swedish Ironstone Miners.—The strike of Swedish 
ironstone miners is beginning to affect the iron-ore 
shipments. During February, only 338,000 tons of 


ore altogether were shipped. compared with 627,000 
in February, 1927, and 486,000 tons in January, 1928. 
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Contracts Open. 


Aldeburgh, March 29.—Supplying and laying 6-in. 

in., d-in. and 2$-in. C.I. water mains, for the Co: 
poration. Mr, J. C. Gordon, borough surveyor, Tow: 
Hall, Aldeburgh. 

Exmouth, March 26.—(1) 90 tons of 10-in. wate: 
mains; (2) 10 tons of 4-in. ditto; (3) valves, sluic« 
valve hydrants, ete., for the Urban District Counc: 
Mr. S. Hutton, engineer and surveyor, Council Office: 
Exmouth. 

Keswick, March 24.—220 tons of 5-in. cast-iron 
spigot and socket pipes, together with the necessary 
bends, etc., with provision and fixing of meters, valves, 
hydrants, etc.; the construction of a small B.P. tank 
and a balancing tank (45,000 gallons), and othe: 
works, for the Keswick Urban District Council 
Messrs. Taylor & Wallin, the engineers, Commercial 


Union Buildings, 47, Pilgrim Street, Newcastle-on- 
Tyne. (Fee £5, returnable.) 


Littlehampton, April 11.—Provision and laying 0: 
2.600 yds. of 10-in. and 80 yds. of 4-in. water main, 
with the necessary branches, valves. hydrants, etc.. 
for the Urban District Council. Mr. A. Shelley, clerk. 
Littlehampton. (Fee £1 1s., returnable.) 

Pretoria, S.A., April 5.—Sprockets, Reynolds bush 
roller chains, plummer blocks, road wheels, axle forg 
ings, fore carriages, spudding forgings, round mild 
steel, channels, wire rope, etc., for the Departmen: 
of Irrigation. The Superintendent of Stores, Irrigation 
Department, P.O. Box 277, Pretoria. (Fee £2 per 
set, returnable; additional copies, 10s. per set, non- 
returnable. ) 

Pretoria, April 26.—(5) Supply and erection of tw 
boiler feed pumps, tanks, etc., and a complete systen 
of piping for station extensions, for the Electric Supp!) 
Department of the Town Council of Pretoria. The 
Department of Overseas Trade, 35, Old Queen Street 
S.W.1. (Ref. A.X. 5,967.) 

St. Martha’s and Wonersh, March 27.—Provision and 
laying of 53 miles of small cast-iron water mains and 
fittings, etc., for the Hambledon Rural District Council. 
Mr. P. G. Williams, the surveyor, Council Offices, 
Bramley, Surrey. (Fee £2 2s., returnable.) 

Stanley, Yorks., March 31.—(1) 4,100 yds. of 12-in. 
internal-diameter cast-iron pipes, 700 yds. of 6-in. 
internal-diameter cast-iron pipes, 100 yds. of 4-in. 
internal-diameter cast-iron pipes, and 10 tons of cast 
iron special pipes; (2) 42 yds. of 12-in. internal 
diameter flanged steel pipes lined with bitumen o1 
concrete; (3) 13 sluice valves, 3-in, to 12-in. diameter 
18 valve hydrants, and six air valves; (4) 37 casi 
iron surface boxes. for the Stanley Urban Districi 
Council. Mr. C. C. Smith, Town Hall, Wakefield. 
(Fee £1 1s.. returnable.) 


Personal. 


Mr. Anprew director of the Wallsend 
Slipway and Engineering Company, Limited, and Mr. 
Robert Traill. late of the Fairfield Shipbuilding and 
Engineering Company, Limited, have been elected 
directors of Swan, Hunter, and Wigham Richardson, 


Limited. Mr. Noel E. Peck has resigned from the 
Board. 
THREE HUNDRED EMPLOYEES of the Metropolitan- 


Vickers Electrical Company, Limited (works and staff. 
men and women), assembled at a complimentary 
dinner to Captain R. S. Hilton, held in the Ban- 
queting Hall at the Midland Hotel, Manchester, cn 
Monday, March 12. Captain Hilton had recently 
resigned his position with the Metropolitan-Vickers 
Company to take up the managing directorship ot 
the United Steel Companies, Limited. Sir Philip 
Nash, the chairman of the company. acted as chair- 
man at the dinner. Mr. McKinstry (director) pro- 
posed the toast of ‘ Our Guest,’ and was supported 


by Mr. J. S. Peck (director and chief electrical 
engineer). Mr. Sam Ratcliffe, J.P. (chairman of the 
Works Committee). subsequently made a_presenta- 


tion to Captain Hilton that had been subscribed for 
by 5,150 of the employees throughout the works and 
offices of the company. 


Wills. 


Common, C. RaymMonp, Sunderland, iron and 


Mavpe, Rosert, Halifax, for many years 

chairman of the Campbell Gas Engine 

£24,986 
Incotp, H., Woolley House, Wincobank, 

Sheffield. chairman and managing direc- 

tor of the Sheffield Wire Rope Company, 

£9,583 
Peace, H. H., Sheffield, rolling mill 
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“SERVICE GRC FIRST” 
BEST BUXTON LIMESTONE 


CHEAP 
HIGH GRADE 
CUPOLA 


FLUX STONE 


We make a special offer of hard, clean 2 inch 
Limestone, free from smalls, dust or dirt, from 
a Buxton Quarry now under our control. 


The stone is of exceptional purity and shows 
Carbonate of Lime 99.66%, Silica 0.09%, Iron Oxide 0.02%. 


pe It is a quick, reliable, efficient FLUX =) 


Low delivered prices quoted on application and 
special terms will be offered for contracts. 


OUR MONOMARK— | BCM/,_-eactory. IS EASY TO REMEMBER 
WHY NOT LONDON. TRY IT? 
General Refractories Co., Ltd. 
SHEFFIELD 


Telegrams : Refractory, Sheffield. Telephone : 22311 Sheffield (3 lines.) 
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Iron and Steel Markets. 


Pig-Iron. 


MIDDLESBROUGH.—Recent comment in_ these 
columns, pointing to the dissatisfaction of the Cleve- 
land ironmasters with the scale of prices then in force, 
as unprofitable to makers, will doubtless have pre- 
pared consumers for the announcement recorded in 
last week’s report of an all-round advance of 1s. per 
ton on current quotations. It is, however, noteworthy 
that this is the first rise in Cleveland pig-iron prices 
since the coal strike. Since mid-August last the stan- 
dard No. 3 quality has been selling at 65s. for export 
and for delivery to Scotland, and on November 24 
the premium of 2s. 6d. per ton charged to English 
consumers was abolished, all consumers being thus 
placed on an equality. The immediate effect of this 
movement may possibly be to stimulate laggard 
buyers. In any case, it is a warning that makers are 
now in a strong position and mean first to insist upon 
remunerative prices before embarking upon any expan- 
sion of output. That, however, may be the next step, 
as home industrial requirements are increasing and 
there is a rather better demand from Scotland and 
also from the Continent. The advanced prices now 
ruling are as follow:—No. 1 Cleveland foundry iron, 
68s. 6d. per ton; No. 3 Cleveland G.M.B., 66s.; No. 4 
foundry, 65s.; No. 4 forge, 64s. 6d. per ton. 

Fortunately, the hematite position on the North- 
East Coast is unaffected by the rise in foundry iron, 
and continues inactive as far as demand is concerned. 
Accumulated stocks are an important factor, and not 
until these are substantially reduced can any 
increase in price appear to be possible. However, 
the tone of the market is a little better, and producers 
are less inclined to cut below 70s. per ton for East 
Coast mixed numbers and 70s. 6d. for No. 1 quality. 
On the North-West Coast business remains dull and 
unchanged, Bessemer mixed numbers standing at 
£4 2s. 6d. per ton delivered at Glasgow, £4 4s. 6d. 
per ton delivered at Manchester, £4 5s. 6d. per ton 
delivered at Sheffield, and £4 7s. per ton delivered at 
Birmingham. 


LANCASHIRE.—Nearing the end of the quarter, 
when many contracts will have been completed, con- 
sumers of foundry pig in the Lancashire area are 
coming forward a little better for replenishment of 
supplies, and though business is not so brigk as might 
be desired, the tone of markets is certainly rather 
more hopeful. Prices, with the exception of Cleve- 
land No, 3, are without important change, Derby- 
shire being quoted from 72s. to 72s. 6d. per ton, 
Staffordshire at about 71s. 6d., and Scottish from 86s. 
upwards, all for delivery Manchester or equal distance. 


THE MIDLANDS.—In the Black Country generally 
most ironfounders are finding conditions very poor, 
and the situation does not warrant them going into 
the market for forward deliveries, although it is not 
likely that there will be any drastic alterations in the 
present levels of prices. The following may be named 
as about current quotations:—Northants. No. 3, 
58s. 6d. to 59s.; Derbyshire No. 3, 64s.; North Staf- 
fordshire No. 3, 63s. 6d. to 64s. at furnaces; and 
No. 3 Scotch, 90s. to 91s. delivered. 


SCOTLAND.—The demand for Scotch pig-iron con- 
tinues poor, as founders generally have very little 
work on their books, and are not inclined to buy 
beyond their actual requirements. Prices are steady 
on the basis of 70s. for No. 3 foundry at furnaces, 
and at certain points Scotch iron is substantially 
cheaper than No. 3 Middlesbrough. 


Finished Iron. 


At Birmingham last week competition continued 
strong for orders for crown and the cheaper qualities 
of bars, Lancashire crown iron being offered in this 
area at as low as £9, with second grade at £8 12s. 6d. 
to £8 15s., and crown quality in other districts at any 
figure from £9 5s. to £10 5s. Little support is being 
given to the local works for nut and bolt iron, as 
there is still a great disparity between the prices 
quoted of about £8 17s. 6d. and the figures named 
by the Continental suppliers, whose current quotations 
are round about £6 7s. 6d. delivered works in the 
Derlaston district. Apart from orders for Stafford- 
shire marked bars, business is very quiet, Marked 
bar quotations are unchanged at £12 10s. basis at 
makers’ works. 


Steel. 


In the home markets for plates and sheets increas- 
ing firmness has developed of late, and the demand 
continues very brisk, especialiy from Holland. Medium 
and thin sheets are stationary, but well sustained. 
Plates of § in. and over are at £6 5s. to £6 5s. 6d., 
those of 3/16 in. at £6 5s. 6d. to £6 6s., and those of 
& in. £6 lls. to £6 11s. 6d. For 3/32-in. sheets the 
rate is £6 13s, to £6 13s. 6d., and £6 15s. to £6 17s. 6d. 
for those of 1/16 in. Thin sheets of 1 mm. are at 
£8 2s. 6d. to £8 5s., and those of 5/10 mm. at £10 10s. 
to £10 15s., all basic Bessemer quality. The Con- 
tinental prices for semi-finished materials remain firm, 
and there are very few sellers at this juncture. Cur- 
rent quotations for soft Thomas billets, delivered to 
works in the Black Country, are as_ follow :—2-in. 
billets, £5 14s. to £5 15s.; 2}-in. billets and up, 
£5 12s. 6d. to £5 14s.; sheet bars, £5 15s. to £5 16s. ; 
blooms, £5 7s. to £5 10s. 

We are informed that the official minimum price of 
tinplates is 17s. 9d. per box, and this minimum has 
been rigidly adhered to for the past five months by 
the manufacturers in the Tinplate Conference, while 
quite a considerable business has been done at higher 
prices. 


Scrap. 


Demand for most descriptions of foundry scrap 
material is still below the average, but in some markets 
the outlook is regarded as rather more promising in 
the near future. In the Midlands there is a good in- 
quiry for cast-iron scrap, 70s. per. ton delivered being 
offered for machinery quality, in cupola sizes, and 
53s. per ton delivered for light cast-iron scrap. In 
Scotland prices are still firm, but in some cases works 
are now a little better off for supplies, and conse- 
quently are not so anxious about meeting the ideas 
of some sellers in regard to increased prices. No 
change is reported in .heavy machinery cast-iron scrap, 
suitable for foundries, in pieces not exceeding 1 cwt., 
the price still being around 70s. per ton, and for 
heavy ordinary material to the same specification 5s. 
per ton less, delivered at works. 


Metals. 


Copper.—Consequent upon more favourable Ameri- 
can cable advices, increased interest has been disclosed 
in warrant copper, and although dealings have not 
been heavy, sellers are now more reserved. Consumers 
in the States are absorbing large quantities, and a 
fairly brisk business is also reported for shipment to 
European ports. Quotations in America were restored 
to the best figures ruling some time ago at 144 cents 
delivered for domestic use and 14} cents for export 
f.a.s. The outlook at any rate is fairly promising. 

Official closing prices of standard copper have been 
as follow :— 

Cash.—Thursday, £60 17s. 6d. to £60 18s. 9d.; 
Friday, £60 18s. 9d. to £61; Monday, £61 3s. 9d. 
to £61 5s.; Tuesday, £61 2s. 6d. to £61 3s. 9d: 
Wednesday, £61 5s. to £61 6s. 3d. 

Three months.—Thursday, £60 17s. 6d. to 
£60 18s. 9d.: Friday, £60 18s. 9d. to £61; Monday, 
£61 3s. 9d. to £61 5s.; Tuesday, £61 2s. 6d. to 
£61 3s. 9d.; Wednesday, £61 5s. to £61 6s. 3d. 

Tin.— Although tin values continue at comparatively 
low levels, business has been fairly active, both on 
cash and forward account, counteracted later by slack- 
ness of demand in the Eastern market. The statisti- 
cal position in the United Kingdom, however, is 
stronger, stocks having been reduced by 263 tons to 
2,692 tons, Liverpool having 1,838 tons and London 
854 tons. The supply of imported tin is only moderate, 
and Straits tin on the spot now commands a premium 
of about £4 per ton, and Banca metal £5 per ton over 
the current value of standard tin. 

Official closing prices of standard tin have been as 
under :— 

Cash.—Thursday, £225 10s. to £225 15s.: Friday, 
£228 15s. to £229; Monday, £23 10s. to £234 15s. ; 
Tuesday, £232 to £232 5s.; Wednesday, £235 to 
£235 5s. 

Three months.—Thursday, £227 15s. to 
£227 17s. 6d.: Friday, £230 10s. to £230 12s. 6d.; 
Mondav, £235 15s. to £236; Tuesday. £232 17s. 6d.: 
to £233: Wednesday, £235 10s. to £235 15s. 
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Spelter.—Dealings in ordinary spelter during the 
past week were on a more active scale than of late, 
but uransactions on ’Change have been largely profes- 
sional. The Continent continues to refrain from offer- 
ing spelter, and although production in that quarter 
may have decreased to a trifling extent, probably 
stocks are on the increase. The market in America 
is quite good, and quotations have advanced almost 
daily. 

The following are the week's prices :— 

Ordinary.—Thursday, £25 2s. 6d.; Friday, £25; 
Monday, £25; Tuesday, £25 1s. 3d.; Wednesday. 
£24 17s. 6d. 

Lead.—Movements in soft foreign pig have been 
marked by increased activity, as indicated last week, 
by the larger dealings recorded in the open market, 
amounting to about 4,500 tons. prices recovering con- 
siderably at one time from the lowest level reached 
recently. One of the main reasons for the recovery 
has been the distinct change for the better in the 
American market for all the non-ferrous metals. 

The week’s prices are appended :— 

Soft Foreign (prompt).—Thursday, £19 15s. ; 
Friday, £19 15s.; Monday, £19 18s. 9d.; Tuesday, 
£19 16s. 3d.; Wednesday, £19 18s. 9d. 


Iron and Steel Production in 
February. 


The National Federation of Iron and Steel 
Manufacturers report that the number of 
furnaces in blast at the end of February was 
148, the same as at the end of January; during 
the month six furnaces commenced and six ceased 
operations. Production of pig-iron in February 
amounted to 550,800 tons, compared with 560,500 
tons in January and 571,100 tons in February, 
1927; there was a slight rise in the daily rate of 
production as compared with January. The 
February production included 190,000 tons of 
hematite, 187,300 tons of hasic, 130,000 tons of 
foundry, and 23,300 tons of forge iron. Produc- 
tion of steel ingots and castings in February 
amounted to 764,400 tons, compared with 626,200 
_— in January and 826,800 tons in February, 

‘ 


New Companies. 


David Flanagan, Limited, Cochrane Street, Irvine. 
Ayrshire.—Capital £2,000. Brass founders and 
finishers, ete. Directors: D. S. and T. B. Flanagan. 

Grange Foundry Company, Limited, 63, Annick 
Street, Shettleston, Glasgow.—Capital £5,000. To 
acquire business carried on at Station Road, Shettles- 
ton. Directors: J. Simpson and J. B. Gilchrist. 

Metals Recovery, Limited, Imrie House, 33-36, King 
William Street, E.C.4.—Capital £200 in 1s. shares. 

Precision Pressings, Limited, Greathill Works, Craig- 
leith Quarries, Edinburgh.—Capital £8,000 in £1 
shares. Hot pressers and stampers, engineers, brass- 
founders and finishers, and aerial engineers 

Sheepbridge Stokes Engine Liners, Limited.—Capital 
£2,000 in £1 shares. Directors: W. H. McConnell, 
Heath End House, Banghurst, Basingstoke, director 
of Sheepbridge Coal & Iron Company, Limited; F. W. 
Stokes, 157, Nottingham Road, Mansfield, director of 
Stokes Castings, Limited; F. Skelton (nominated by 
Skelton, Sleat & Company, Limited). W. H. McCon- 
nell is chairman. The Sheepbridge Stokes Centrifugal 
Castings Company, Limited, shall at all times nominate 
chairman and majority of directors, including chair- 
man in that majority. Skelton, Sleat & Company, 
Limited, entitled to be represented on board by one 
director. 


THE MANY FRIENDS of Mr. F. C. Barker, of 9, 
Victoria Terrace, Newark, will learn with pleasure 
that he has now completely recovered from the acci- 
dent which kept him in hospital during the last six 
months. 

Messrs. Mason Ropinson & Company, LimITEp, of 
Sykes Street, Chester Road, Manchester, have decided 
to divide their well-known Scols iron and _ steel 
cements into three grades. Each one has its own 


special uses, whilst production costs allow a scaling 
in price for each grade. The experience of a quarter 
of a century has made it possible to imitate exactly 
the colour of metals and alloys, and also to give in at 
least one grade a machinable stopping. The various 
grades will easily be recognised. as ‘‘ A”’ has a white 
label, blue, and red. 
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Our mix or yours 


FOR foundries requiring niles mixed aluminium alloys—B.A.C. or British Standard 


Have you —invariably true to specification—we supply the B.A.C three-notch ingot, weight 
had ~ the averaging 63 lbs. 
B.A.C OUR alternative is the B.A.C. virgin aluminium notched bar—10 notches—3 lbs. 


in weight—98-99°, or higher purity. 
Foundry 


Treatise 


(gratis) ? 


THE BRITISH ALUMINIUM CO., LTD., Adelaide House, London, E.C.4 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD ©& CO., LTD. 


DEEPCAR, nr. SHEFFIELD. 


Telegrams : ‘‘ LOWOOD, DEEPCAR.’ 


TEAM BY-PRODUCT COKE CO., LTD. 


DUNSTON -on- TYNE 


“TEAM” PATENT COKE 
SPECIAL FOUNDRY QUALITY 


FOR PRICE AND PARTICULARS APPLY TO— TYPICAL ANALYSIS (it necessary guaranteed) 
ALEXAND ASH not exceeding 8% 
ER LEITH & CO., SULPHUR ,, 0-8% 
25, COLLINGWOOD STREET, VOLATILE , 1% 
NEWCASTLE-ON-TYNE. MOISTURE wader 1°50% 


= 

S WS Y WMG 

SS 
SS 


16 


COPPER 
£ s a. 
Standard cash .61 5 © 
Three months ‘a 42 @ 
Electrolytic .. os ..66 10 0 
Tough --64 0 0 
Best selected 15 
Sheets 0 0 
Wire bars... “a ..66 12 
Do. March ..66 12 & 
Do, April 39 
Ingot bars .. 6 --61 12 6 
H.C. Wire rods ae oot) 5 O 
Off. av. cash, Feb. .. ..61 14 6 
Do. 3 mths., Feb... «61 6 73 
Do., Sttlmnt., Feb... .-61 13 11: 
Do., Electro, Feb. .. ..66 12 0: 
Do., B.8., Feb. 15 73 
Aver. spot price, eu +b. 61 14 0} 
Do., Wire bars, Feb ..66 16 5 
Solid drawn tubes .. ane 13d. 
Brazed tubes 13d. 
BRASS. 
Solid drawn tubes .. ws 1) 3d. 
Rods, drawn . 10{d. 
Rods, extd. or rid. 74d. 
Sheets to 10 w.g. 
Wire .. “ 
Yellow metal rods .. ae 7 
Do, 4 x 4 Squares ma 8d. 
Do. 4 x 3 Sheets 
TIN. 
Standard cash ae 235 0 0 
Three months 235 10 
English 237 0 0 
Bars .. 239 0 0 
Btraite 238 10 6 
Australian 236 10 0 
Eastern 236 15 0 
Banca . ae 239 10 O 
Off. av. eash, Feb 233 18 103 
Do., 3 mths., Feb. 236 1 33 
Do., Sttlmt., Feb. 233 18 68 
Aver. spot, Feb... 233 18 10} 
SPELTER. 
Ordinary 9417 6 
Remelted 25 0 0 
Hard .. 19 0 O 
Hiectro 99.9 299 0 0 
English 25 5 0 
India .. 2150 
Zinc dust 33 0 «0 
Zinc ashes .. @ 
Off. aver., Feb. 2-25 10 29 
Aver., spot, Feb. .. 4) 
LEAD. 
Soft foreign ppt. .. 19 18 9 
English «a 8 6 
Off. average, Feb. .. --20 10 33 
Average spot, Feb. .. ae & 8 
ZINC SHEETS, &c. 
Zine sheets, English --33 10 0 
Do. V.M. ex whf. 0 0 
Boiler plates .. -.29 10 0 
Battery plates O 
ANTIMONY. 
brands, Eng 58 0 
i 430 0 
Crude .. 3410 0 
QUICKSILVER. 
Quicksilver .. oe ae 
FERRO-ALLOYS AND 
STEEL-MAKING METALS. 
eo 8 2 6 
2010 O 
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WEEKLY PRICE CURRENT. 


Ferro-vanadium— 


35/40%, .. 14/3 Ib. va. 

Ferro- molybdenum— 

70/75% ce. free 4/10 1b. 

Ferro-titanium— 
23/25°/, carbonless lla, 

Ferro-phosphorus, 20/2594 £17 15 0 

Ferro- tungsten— 

80/85%, ce. fr. . 1/8 bb. 

Tungsten metal powder— 

98/99% VAR 

Ferro-chrome— 

2/4% car. £32 15 0 
4/6% car... .. «. £22 5 0 
8/10°, car. oe O 

Ferro-chrome— 

Max. 2% car. -- £35 0 0 
Max. 1% car .. £4110 
Max. 0.70% car .. £50 0 
70%, carbonless .. 

Nickel—99%, cubes or pellets£175 0 0 

Ferro-cobalt .. 9/6 Ib. 

Aluminium 98/99% ..£195 0 0 

Metallic chromium— 

96/98% ‘ . 2/10 Ib. 

Ferro- manganese (net)— 

76/80%, loose ee - £1310 0 
76/80%. packed £1410 0 
76/80%, export .. -- £13 5 O 
Metallic manganese— 
94/96%, carbonless 1/10 Ib. 
Per ton unless otherwise stated. 
HIGH-SPEED TOOL STEEL. 
Finished bars, 14% tungsten £0 2 6 
Finished bars, 18% tungsten £0 3 0 
Per |b, net, d/d buyers’ works. 
Extras— 
Rounds and 3 in. 
and over. . 4d. Ib 
Rounds and squares, under 
din. to din. 3d. Ib. 
Do., under fin. to i in. 1/- Ib. 
Flats, } in. to under 
Do., under in. x fin. I/-lb. 
Bevels of approved sizes 
and sections .. . 6d. Ib. 
Bars cut to length, 10% extra. 

Scrap from high-speed tool steel— 
Scrap pieces 

Turnings and swarf ld. 
Per lb. net, d/d steel makers’ works, 
SCRAP. 

South Wales— £s. d. 
Hvy. steel 3 2 6 
Bundled steel and 

shrngs. 216 0 to 3 0 0 
Mixed iron and 

steel 216 Oto 217 0 
Heavy cast iron 218 0 to 3 0 O 

Good machinery for 
foundries .. 3 2 6to3 5 0 

Cleveland— 

Heavy steel 215 0 
Steel turnings o 8386 
Cast iron borings 
Heavy forge 3810 0 
Bushelled scrap 8323 6 
Cast-iron scrap 3 2 O0to3 6 0 
Lancashire— 
Cast-iron scrap .. - 38 50 
Hvy. wrought... 82 6 
Steel turnings 8326 
London—Merchants’ buying prices 
delivered yard. 
Copper (clean) .. -- 52 0 0 
Brass (clean) +38 0 
Lead (less usual draft) 
Tea lead .. ee 1510 0 
Zine 16 0 0 
New aluminium cuttings. . 75 0 0 
Braziery copper .. -- 4700 
unmetal .. ee -- 48 0 0 
lack pewter - 125 0 0 


(f.o.t. unless otherwise stated.) 
N.E. Coast-— 


Foundry No. 1 68/6 
Foundry No. 3 66/- 
Foundry No. 4 65/- 
Forge No. 4 64/6 


Hematite No. 1 us -- 70/6 
Hematite M/Nos. .. 
N.W. Coast— 


Hem. M/Nos. d/d Glas... 82/6 

» Birm. .. 87/- 
Midlands— 

Staffs. common* .. 

62/6 

» No. 3 fdry.. . 64/- 

Shrops. basic 


Cold blast, ‘ord, 
» roll iron* .. 

Birmingham. 


»  fdry. No. 3 58,6 to 59/- 
Derbyshire f ae 60/- 
No. 3 to 65/- 
Scotland— 
Foundry No. 1... 
- No. 3 70/- 
Hem. M/Nos. 74/6 
Sheffield (d/d 
Derby forge -- 64/€ 
»  fdry. No. 67/6 
Lines. forge 63/6 
»  fdry. No. 3. 67/- 
E.C. hematite 82/6 
W.C. hematite 85/6 
Lines. (at 
Ferge No. 4 oe 
Foundry Ne. 3... os 
Basic 
Lancashire (d/d eq. fhe: 
Derby forge _ 

»  {fdry. No. 72/3 
Northants foundry No. 3.. _ 
Dalzell, No. 3 ° 100/- to 102/6 
Summerlee, No.3 .. 86/6 to 94/- 
Glengarnock, No. 3.. 86/6 to 94/- 
Gartsherrie, No. 3 86/6 to 94/- 
Monkland, No. 3 86/6 to 94/- 
Coltness, No. 3 86/6 to 94/- 
Shotts, No. 3 86/6 to 94/- 


FINISHED IRON AND STEEL. 


Usual District deliveries for iron ; delivered 
consumers’ station for steel. 


Tron— 66 & 
Bars (cr.) nom. 9 5 O0to1010 0 
Angles 
Tees to 3 united ins. oe _ 
Nut and bolt iron «- 900 
Hoops es ee -- 12200 
Marked bars (Staffs.) f.o.t. 12 10 0 
Gas strip .. 12 0 0 
Bolts and nuts, } im. x4 in, 15 5 0 

Steel— 

Ship plates.. 8 7 6to8 12 6 
Boiler plts... vi -- 1010 0 
Chequer plts. oe - 10 5 0 
Angles 717 6 
Tees 817 6 
Joists 717 6 
Rounds and squares, 3 in. to 
710 0 
Rounds under 3 in. to bi in. 
(Untested) . 7 15 
‘and 
Flats, over Sin. wideandup 817 6 
Flats, 5 in. to 1} in. 717 6 
Rails, heavy 8 2 6to 8 7 6 
Fishplates .. ° 1210 0 
Hoops (Staffs. ) 1010 
Black sheets, 24g. 10 2 6 
Galv. cor. shts., 24g. s 
Galv. fencing wire 8g. plain 12 10 0 
Billets, soft £6 0 0t06 10 0 
Billets, hard £7 2 6to7 12 6 
Sheet bars £512 6t0515 0 
Tin bars .. £512 6t05 15 0 
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PHOSPHOR BRONZE. 
Per lb. basis. 


Wire 1 3} 
Tubes 1 8} 
Castings 


Delivery 3 cwt. free. 

10% phos. cop. £40 above B.S. 

15% phos. cop. £50 above B.S. 

Phosphor tin (5%) £30 above 
price of English ingots. 

C. Currrorp & Son, Liwrep. 


NICKEL SILVER, &c. 


per Ib. 
Ingots for raising 9d. to 1/3 
Rolled— 
To Qin. wide - 1/3 tol/9 


1/3} to 1/9} 


To 12in. wide ‘ 
1/3} to 1/9} 


To 15in. wide 


To 18in. wide . 1/4 to 1/10 
To 21 in. wide 1/4} to 1/10} 
To 25in. wide 1/5 to I/ll 
Ingots for spoons and forks 9d. to 1/5} 
Ingots rolled to spoon size 1/-to 1/8} 
Wire round— 
3/0 to 10G. 1/63 to 2/14 


with extras according to gauge. 


AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2X foundry, Phila. 20.76 
No. 2 foundry, Valley .. 17.25 
No. 2 foundry, Birm. .. 16.00 
Basic 18.76 
Bessemer .. 19.26 
Malleable .. 0 oe 19.01 
Grey forge ee 18.51 
Ferro-mang. 80% ‘ajd 100.00 
Bess rails, h’y, at mill . - 43.00 
O.-h. rails, h’y at mill . 43.00 
Bess billets 33.00 
O.-h. billets ‘ -00 
O.-h. sheet bars .. -00 
Wire rods -00 
nts. 
Iron bars, Phila. 12 
Steel bars .85 
Tank plates 85 
Beams, etc. 


Skelp, grooved steel 

Skelp, sheared steel 

Steel hoo 

Sheets, black, No. 24 
Sheets, galv., No. 24 .. 
Sheets, blue an’l’d., 9 and 10 
Wire nails 

Plain wire 

Barbed wire, galv. 
Tinplate, 100 lb. box 


COKE (at ovens). 
Welsh foundry 


Durham and North. 
»» foundry .. oe oe 


»» furnace .. en 
Other Districts, foundry 
on »» furnace (basis) 12/- to 13/- 
TINPLATES. 
f.o.b. Bristol Channel ports. 
Cokes .. 20x14 box.. 17/9 
o» . 35/6 
20x14 ,, ..16/103 


Terneplates 28 x 20 _ r 
box basis f.o.b. 
SWEDISH IRON. 


Bars, hammered, £17 10 0to £18 10 9 


Rolled Ord. ..£15 0 0 to £1510 0 
Nail rods - £15 7 6tofl5 15 0 
Keg. steel nom. - -£33 to £35 
Faggot steel nom. -- £22 to £25 


Blooms, according to ~~. £8 to £12 
£5 1 


-iron 
all f.o.b. 


Tu 


Gas .. 
Water .. 
Steam .. 


DAILY 
Ste 


Mar. 15 
» 
» 20 


Year. 
1896 ... 
1897 ... 
1898 ... 
1899 ... 
1900 ... 
1901 ... 
1902 ... 
1903 ... 
1904 ... 
1905 ... 
i 1906 ... 
1007 ... 
1908 ... 
1909 
1910 ... 
1911 ... 
1912 ... 
1913 ... 
1914 ... 
1915 ... 
1916 ... 
1917 ... 
1918 ... 
1919 ... 
1920 
1921 ... 
F 1922 ... 
1923... 
1924 ... 
1925 ... 
1926 ... 
1927 ... 
1928 ... 


17 
2/6 
2/6 
1/3 
3/9 


No change 


3 ine. 


s. d, 


25 0 No change 
Dec, 


25 2 6 deo. 
25 0 0 

25 1 

24.17 6 dee. 


£ 


Lead (English). 
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TUBES AND FITTINGS, 
Up to and incl. 6in. 
DAILY FLUCTUATIONS. 
Standard Copper 
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SMALL ADVERTISEMENTS. 


Notice. 

Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 

of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 

(A remit e should 


y instructions.) 


SITUATIONS VACANT AND WANTED. 


DVERTISER, disengaged, with 20 years’ 

experience as Foundry and Pattern Shop 
Manager, also Technical Representative with 
well-known firms in the Midlands, desires post 
in similar capacity.—Box 662, Offices of THe 
Founpry Trape Jovurnat, 49, Wellington 
Street, Strand, London, W.C.2. 


UNDRY MANAGER OR FOREMAN 

desires position; 20 years’ experience in 
heavy and light, loam, dry sand and green sand, 
condensing plants, Uniflow and Diesel engines 
and machine tools; highest references.—Box 
626, Offices of Tue Founpry Trape JOURNAL, 
49, Wellington Street, Strand, London, W.C.2. 


RON MOULDER required, used to Genera! 
Engineering and Jobbing work (20 miles 
from London); steady employment for suitable 
man.—Box 670, Offices of THz Founpry TRapDE 
oa, 49, Wellington Street, Strand, London. 
.C.2. 


METAL PATTERNMAKER, MECHANIC 
+ AND MACHINE SETTER, 38 years of 
age, requires charge position; 14 years in charge 


of machine section of modern Foundry; or 
would undertake Metal Pattern making in own 
workshop. — Coxworrn, 10, Norton Stree‘, 
Grantham. 


ANTED.—Foundry Foreman in the London 
district; a good salary will be paid to a 
thoroughly competent man with good know- 
ledge of light steel castings; state age, experi- 
ence, and salary required.—Box 658, Offices of 
Tue Founpry Trape Journar, 49, Wellington 
Street, Strand, London, W.C.2. 


AGENCIES. 


IVE AGENTS required in all districts to 
handle Core Oils and Creams; good terms 
offered to suitable men; excellent opportunity 
for men with Foundry knowledge.—Box 672, 
Office of THe Fovwpry Trape Journan, 49, 
Wellington Street, Strand, London, W.C.2. 


MACHINERY. 


30-CVT. CUPOLA, 3-ft. 6-in. outside dia. 

Tabor Rollover Moulding Machine. 
Mumford Squeezing ditto. Ton Geared Ladle, 
2 ft. 6 in. x 2 ft. 3 in.—Box 660, Offices of THE 
Founpry Trape Jovrnar, 49, Wellington 
Street, Strand, London, W.C.2. 


MACHINERY PLANT, &c., FOR SALE. 

DIAMOND Surface grinder, with Magnetic 
Chuck 2 ft. 8 in. x 10 in. 

No. 14 BROWN & SHARPE External 
Cylinder Grinding Machine. 

PRATT & WHITNEY 14-in. Vertical Sur- 
face Grinder. 

PARKINSON No. 7a Sunderland Gear 
Generating Machine. 

§-ton “ Grafton’? LOCO. STEAM CRANE, 
35-ft. steel jib, all motions, 80-lbs. W.P. 

5§-to Rushworth LOCO. STEAM 
SHUNTING CRANE, 26-ft. steel jib, all 
motions, 60-lbs. W.P. 

Two dish-ended LANCASHIRE BOILERS, 
by Thompson, 30 ft. x 8 ft., reinsure for 
150-lbs. per sq. in. working pressure. 

Large stock of very good second-hand FLAT- 
ENDED CIRCULAR BOILER STORAGE 
TANKS. 

CATALOGUE (10,000 Lots) ON 
APPLICATION. 


THOS, W. WARD LTD., 
ALBION WORKS, SHEFFIELD. 


MACHINERY.—Continued. 


PATENTS AND TRADE MARKS. 


*Phone 98 Staines. 
YNUSED STEAM-DRIVEN FAN, 50-in. 


inlet. 

Smail HYDRAULIC ACCUMULATOR. 

THREE-THROW HYDRAULIC PUMP. 

COCHRAN WASTE HEAT BOILER, 17 ft. 
6 in. x 7 ft. ; 100 lbs. w.p. 

4 ft. 6 in. UNDER-DRIVEN SAND MILL. 
HARRY H. GARDAM & CO., LIMITED, 

STAINES. 


CorOLA, with deep well, charging platform 
and blowing fan complete, wanted, to melt 
30 ewt. per hour.—Full particulars to Box 664, 
Offices of Tue Founpry Trape Journar, 49, 
Wellington Street, Strand, London, W 


QAND MIXERS.—New and second-hand. Ask 
us to quote——W. Breatey & Company, 
Limitep, Prospect Works, Hawksley Avenue. 
Sheffield. 


PROPERTY. 


11 ACRES WORKS SITE, 
SHEFFIELD. 
145,000 Sq. Ft. of SHOPPING, 
Compact and Convenient. 
SIDING CONNECTIONS 
with L.M. & S. and L. & N.E. Rlys. 
WELL-BUILT & COMMODIOUS OFFICES 
Will Sell whole or in lots to suit customers, or 
Let on favourable terms. Unique opportunity 
for Manufacturers, 
Apply-— 


THOS. W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


N THE CENTRE OF THE COTTON DIS. 

TRICT.—Foundry premises, iron and brass. 
total site area 50,000 sq. ft., together with 
smithies, erecting shops, etc., for Sale as a 
whole, or would divide.—Apply, 
Parker, May & Rowpen, 27, Maddox Street, 
London, W.1. 


MISCELLANEOUS. 


HARCOAL.—Powdered, granulated, lump, 

blacking ; inquiries invited.—J. BucHANAN 

& Company, Ashfield Road, Altrincham, 
Cheshire. 


OUNDRY, continuously purchasing Metal 

Patterns, desires further suppliers.—Apply 

Box 640, Offices of THe Founpry TRADE 

JournaL, 49, Wellington Street, Strand, London, 
W.C.2. 


AUGHLIN PATTERN LETTERS AND 

FIGURES.—Die cast complete with pins 

in one piece, ready for fixing; no shellac re- 

quired ; simply drive them in and they will not 

come off; send for samples and _prices.— 
A Lax & Son, Totley Rise, Sheffield. 


RASS SCRAP, clean, heavy, all War Office 
specification; keen prices for substantial 
uantities ; please send your inquiries for Steel 
ars, Rods, Rolled Steel Sections kept in stock. 
%-ft. span Steel Roof Trusses, price £6 each. 
—Parry, Steel Merchant, Richmond. 1016. 


ATTERNS.—Inquiries solicited ; quotations 


by return; shop equipped with modern 
machinery ; quick delivery. CLEGHORN & Com- 
pany, Midland Pattern Works, Spring Gardens, 
Worcester. *Phone 264. 


FOR SALE. 


NEWLY ROLLED 
STEEL ANGLES 


(B.S.S. GRADE A). 


203—4 ins. x 4ins. x in. x 30 ft. 2 ins. 
Lying at Newcastle. 


Offers to: 
C. T. WILKINSON, LTD., 
Wellington House, Strand, W.C.2. 


NFORMATION HANDBOOKS, Advice, and 

Cons. free; King’s Pateat Agency, Ltd.— 

B T. Kixe, C.1.M.E. (Regd. Pat. Agent, G.B., 

U.S.A., and Can.), 146a, Queen Victoria Street, 
E.C.4. 40 years’ refs. ’Phone : 0682 Central. 


HE Proprietor of British Patent No. 
197.177, dated April 25, 1922, relating to 
‘Improvements in Casting Machines,’’ 1s 
desirous of entering into arrangements by way 
of a licence or otherwise on reasonable terms 
for the purpose of exploiting the above patent 
and ensuring its practical working in Great 
Britain.—All inquiries to be addressed to B. 
Srncer, Steger Building, Chicago, Illinois. 


HE PROPRIETORS (E. Vogt 
L. Kirchhof) of Patent No. 231,513, which 
relates to Regenerative Pulverised Coal-fired 
Melting Furnaces, are desirous of entering into 
arrangements for commercial exploitation of 
their invention. Parties interested are requested 
to communicate with them at 285, High Holborn 
(first floor), London, W.C.1. 


TIME:s MONEY 


WRITE US AND 


SAVE BOTH! 


GLEDHILL-BROOK 
TIME RECORDERS LTO. 
152 EMPIRE WKS.HUODERSFIELD. 


Tulegrams: Deslags:r, Sheffield. "Phone 25454 Sh.field. 
MARCH STOCK OF NEW 
FOUNDRY PLANT 


7 Mould Drying Apparatus, working with compressed £ 8 
air ee each 6 O 
1 Simplex Weigher. 10 cwt.,for weighing Cupolacharges 20 0 
2 Core Sand Mixers .. a oe ++ each 15 10 
1 Sand Crushing and Rubbing Mill, for rubbing damp 
moulding sand .. os 210 
1 Cutlery Furnace, working with Oil Fuel .. - 0 0 
1 Muffle Furnace, working with Oil Fuel .. -- B&B @ 
BURNERS 
1 Low Pressure No. 2 oe oe 6 
Low Pressure No. 4 ee os os 6 
Low Pressure No. 6 oe oe oe 
1 High Pressure Burner No. 6 
1 High Pressure Burner Transportable 5 0 


All Prices F.O.R. Sheffield. 
Manufacturers of EK. BRIQUETTES 
(Ferro Silicon, Ferro Manganese, Ferro Phosphorus) 
Write for Illustrated Lists. 
THE INTERNATIONAL FOUNDRY 
EQUIPMENT CO., LTD., 


CANTON WORKS, YOUNG ST., SHEFFIELD 


"Phone: 287 SLOUGH. 


CRANE LADLES 


4 TON (NEW), enclosed gear 
1 TON (NEW), enclosed gear ae 
5 TON EVANS, as new g- a 
8 TON EVANS, good - ox 
10 TON STEVENSON, equal to new 
12 TON EVANS, equal to new = 
15 TON STEVENSON as new 

All have Worm and Bevel Gear. 


SREEREE 


LARGEST STOCK OF FOUNDRY PLANT IN 
ENGLAND. PLEASE SEND FOR LISTS 


BUY FROM ME AND SAVE MONEY. 


Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH. 
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